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)LUVW 'UDIW 2FWREHU 
7KLV 'UDIW -XO\ 
$EVWUDFW￿ :H DVN ZKHWKHU FRPPXQLFDWLRQ FDQ GLUHFWO\ VXEVWLWXWH IRU
PHPRU\ LQ G\QDVWLF UHSHDWHG JDPHV LQ ZKLFK VKRUW OLYHG LQGLYLGXDOV FDUH DERXW
WKH XWLOLW\ RI WKHLU RmVSULQJ ZKR UHSODFH WKHP LQ DQ LQnQLWHO\ UHSHDWHG JDPH￿
(DFK LQGLYLGXDO LV XQDEOH WR REVHUYH ZKDW KDSSHQV EHIRUH KLV HQWU\ LQ WKH JDPH￿
3DVW LQIRUPDWLRQ LV WKHUHIRUH FRQYH\HG IURP RQH FRKRUW WR WKH QH[W E\ PHDQV
RI FRPPXQLFDWLRQ￿
:KHQ FRPPXQLFDWLRQ LV FRVWOHVV DQG PHVVDJHV DUH VHQW VLPXOWDQHRXVO\￿ FRP￿
PXQLFDWLRQ PHFKDQLVPV RU SURWRFROV H[LVW WKDW VXVWDLQ WKH VDPH VHW RI HTXLOLE￿
ULXP SD\RmV DV LQ WKH VWDQGDUG UHSHDWHG JDPH￿ :KHQ FRPPXQLFDWLRQ LV FRVWOHVV
EXW VHTXHQWLDO￿ WKH LQFHQWLYHV WR CZKLWHZDVK￿ WKH XQREVHUYDEOH SDVW KLVWRU\ RI
SOD\ EHFRPH SHUYDVLYH￿ 7KHVH LQFHQWLYHV WR ZKLWHZDVK FDQ RQO\ EH FRXQWHUHG
LI VRPH SOD\HU VHUYHV DV D CQHXWUDO KLVWRULDQ￿ ZKR YHULnHV WKH WUXWKIXOQHVV RI
RWKHUV￿ UHSRUWV ZKLOH UHPDLQLQJ LQGLmHUHQW LQ WKH SURFHVV￿ %\ FRQWUDVW￿ ZKHQ
FRPPXQLFDWLRQ LV VHTXHQWLDO DQG ￿OH[LFRJUDSKLFDOO\￿ FRVWO\￿ DOO SURWRFROV DGPLW
RQO\ HTXLOLEULD WKDW VXVWDLQ VWDJH 1DVK HTXLOLEULXP SD\RmV￿
:H DOVR DQDO\]H D FHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO LQ ZKLFK KLVWRU\
OHDYHV D CIRRWSULQW￿ WKDW FDQ RQO\ KLGGHQ E\ WKH FXUUHQW FRKRUW E\ D XQDQL￿
PRXV CFRYHUXS￿￿ :H VKRZ WKDW LQ WKLV FDVH RQO\ ZHDNO\ UHQHJRWLDWLRQ SURRI
SD\RmV DUH VXVWDLQDEOH LQ HTXLOLEULXP￿
-(/ &ODVVLILFDWLRQ & & '
.H\ZRUGV '\QDVWLF 5HSHDWHG *DPHV &RPPXQLFDWLRQ :KLWHZDVKLQJ &RYHUXSV
$GGUHVV IRU FRUUHVSRQGHQFH 5RJHU /DJXQRm 'HSWRI (FRQRPLFV *HRUJHWR
ZQ 8QLYHUVLW\ :DVKLQJWRQ '&  86$ HPDLO ODJXQRIU#JHRUJHWRZQHGX
e:H ZLVK WR WKDQN VHPLQDU SDUWLFLSDQWV DW $UL]RQD 6WDWH￿ ’XNH￿ *HRUJHWRZQ￿ ,QGLDQD￿ 0RQWUHDO￿
3ULQFHWRQ￿ 93,￿ WKH ￿￿￿￿ 16)￿1%(5 ’HFHQWUDOL]DWLRQ &RQIHUHQFH￿ WKH 6XPPHU￿ ￿￿￿￿￿ 1RUWK $PHU￿
LFDQ (FRQRPHWULF 6RFLHW\ 0HHWLQJV￿ DQG WKH 0LGZHVW 7KHRU\ &RQIHUHQFH￿ ￿￿￿￿￿ IRU XVHIXO FRPPHQWV
DQG VXJJHVWLRQV￿ $OO HUURUV DUH RXU RZQ￿’\QDVWLF 5HSHDWHG *DPHV 
?+LVWRU\ LV D SDFN RI OLHV DERXW HYHQWV WKDW QHYHU KDSSHQHG WROG E\ SHRSOH
ZKR ZHUHQ
W WKHUH  *HRUJH 6DQWD\DQD
 ,QWURGXFWLRQ
 0RWLYDWLRQ
,Q DQ\ ORQJVWDQGLQJ VWUDWHJLF UHODWLRQVKLS KLVWRU\ PDWWHUV 7KH DELOLW\ RI WKH ?SOD\
HUV WR FRQVWUXFW HmHFWLYH GHWHUUHQWV DJDLQVW ?EDG EHKDYLRU W\SLFDOO\ UHOLHV RQ DFFX
UDWH PRQLWRULQJ DQG UHFDOO RI WKH KLVWRU\ RI SOD\
2QH FKLHI LQWHUSUHWDWLRQ RI D ORQJWHUP UHODWLRQVKLS LV WKDW RI D VWDJH JDPH EHLQJ
UHSHDWHG EHWZHHQ ?G\QDVWLF SOD\HUV UDWKHU WKDQ EHWZHHQ LQnQLWHO\ OLYHG LQGLYLGXDOV
$Q LQnQLWHO\ UHSHDWHG JDPH LV LQWHUSUHWHG DV DQ RQJRLQJ VRFLHW\ SRSXODWHG E\ VKRUW
OLYHG LQGLYLGXDOV ZKR FDUH DERXW WKH XWLOLW\ RI WKHLU VXFFHVVRUV ZKR UHSODFH WKHP
(DFK VXFFHVVRU WKHQ IDFHV WKH VDPH ?W\SHV RI RSSRQHQWV DV KLV SUHGHFHVVRU
([DPSOHV RI UHSHDWHG VWUDWHJLF LQWHUDFWLRQ WKDW ZRXOG EH PRGHOOHG DV G\QDVWLF
UHSHDWHG JDPHV DERXQG )RU H[DPSOH LQ ORQJVWDQGLQJ GLVSXWHV EHWZHHQ JURXSV ZLWK
FRPSHWLQJ FODLPV HJ &DWKROLFV YHUVXV 3URWHVWDQWV LQ 1RUWKHUQ ,UHODQG ,VUDHOLV
YHUVXV 3DOHVWLQLDQV WKH FRQoLFWV W\SLFDOO\ RXWOLYH DQ\ SDUWLFXODU LQGLYLGXDO 7KRXJK
WKH QDPHV RI LQGLYLGXDOV LQYROYHG FKDQJH ZLWK WLPH WKH LVVXHV SD\RmV RIWHQ UHPDLQ
WKH VDPH 2WKHU H[DPSOHV LQFOXGH HOHFWRUDO FRPSHWLWLRQ EHWZHHQ SROLWLFDO SDUWLHV
HJ 'HPRFUDWV YHUVXV 5HSXEOLFDQV DQG VWUDWHJLF FRPSHWLWLRQ EHWZHHQ nUPV )LUPV
OLNH SROLWLFDO SDUWLHV DUH ORQJ OLYHG RUJDQL]DWLRQV SRSXODWHG E\ VKRUWOLYHG PDQDJHUV
HDFK RI ZKRP DUH SHULRGLFDOO\ UHSODFHG 3XWWLQJ DJHQF\ LVVXHV DVLGH LQFHQWLYHV PD\
EH VWUXFWXUHG VR WKDW HDFK FXUUHQW PDQDJHU DFWV LQ WKH ORQJ UXQ LQWHUHVW RI WKH nUP
GHVSLWH KLV UHODWLYHO\ VKRUW WHQXUH
6LQFH LW VHHPV XQDSSHDOLQJ WR DVVXPH WKDW DQ\ OLYLQJ LQGLYLGXDO REVHUYHV VRPH
WKLQJ WKDW WDNHV SODFH EHIRUH KH LV ?ERUQ D QDWXUDO SUREOHP DULVHV ZLWK G\QDVWLF
JDPHV ,W LV ZHOO NQRZQ WKDW LI WKH SOD\HUV GR QRW KDYH WKH PHDQV WR FRQGLWLRQ WKHLU
FXUUHQW DFWLRQV RQ WKH KLVWRU\ RI SOD\ HTXLOLEULXP EHKDYLRU FKDQJHV GUDPDWLFDOO\ ,Q
WKH H[WUHPH FDVH LQ ZKLFK SOD\HUV KDYH QR NQRZOHGJH RI WKH SDVW VWUDWHJLF EHKDY
LRU FDQ RQO\ GHSHQG RQ SD\Rm UHOHYDQW LQIRUPDWLRQ LH SOD\HUV PXVW XVH VRFDOOHG
0DUNRY VWUDWHJLHV :KHQ WKLV KDSSHQV DQG ZKHQ WKH HQYLURQPHQW LV VWDWLRQDU\ WKHQ
RQO\ UHSHWLWLRQV RI WKH VWDJH JDPH 1DVK HTXLOLEULD DUH SRVVLEOH HYHQ LQ DQ LQnQLWHO\
UHSHDWHG JDPH￿
,Q D G\QDVWLF JDPH HDFK QHZ HQWUDQW FDQQRW FRQGLWLRQ KLV EHKDYLRU RQ KLVWRU\
XQOHVV KLV ?NQRZOHGJH RI WKDW KLVWRU\ FRPHV GLUHFWO\ RU LQGLUHFWO\ IURP SDVW SDUWLF
LSDQWV 2IWHQ WKDW PHDQV WKDW FXUUHQW SOD\HUV PXVW UHO\ RQ WKH KLVWRULFDO DFFRXQWV
￿+HQFH￿ 6DQWD\DQD￿V RWKHU IDPRXV GLFWXP￿ ?7KRVH ZKR FDQQRW UHPHPEHU WKH SDVW DUH FRQGHPQHG
WR UHSHDW LW￿￿ LV TXLWH OLWHUDOO\ WUXH￿’\QDVWLF 5HSHDWHG *DPHV 
GLUHFWO\ FRPPXQLFDWHG E\ WKHLU SUHGHFHVVRUV￿ 7KLV SDSHU H[DPLQHV WKH SURSHUWLHV
RI G\QDVWLF UHSHDWHG JDPHV ZKHQ SDUWLFLSDQWV GR QRW REVHUYH KLVWRU\ SULRU WR WKHLU
HQWU\ LQ WR WKH JDPH DQG PXVW WKHUHIRUH UHO\ RQ DFFRXQWV FRPPXQLFDWHG E\ WKHLU
SUHGHFHVVRUV
)RU VLPSOLFLW\ ZH H[DPLQH D PRGHO LQ ZKLFK HDFK PHPEHU RI D G\QDVW\ RQO\ OLYHV
RQH SHULRG $W WKH HQG RI HDFK SHULRG LQGLYLGXDOV LQ WKH FXUUHQW FRKRUW GLH DQG DUH
UHSODFHG E\ WKHLU VXFFHVVRUV LQ HDFK G\QDVW\ (DFK G\QDVWLF LQGLYLGXDO FDUHV DERXW
KLV VXFFHVVRU
V XWLOLW\ DV LI LW ZDV KLV RZQ GLVFRXQWHG XWLOLW\ 6XFFHVVRUV LQKHULW WKH
VDPH SUHIHUHQFHV EXW FDQQRW REVHUYH SULRU EHKDYLRU
6LQFH SULRU EHKDYLRU LV QRW GLUHFWO\ REVHUYHG ZH DVVXPH WKDW WKH RQO\ ZD\ FXUUHQW
EHKDYLRU FDQ EH OLQNHG WR WKH SDVW LV WKURXJK WKH UHSRUWV RI WKH SUHYLRXV FRKRUW :H
WKHUHIRUH DXJPHQW WKH PRGHO WR DOORZ IRU PHVVDJHV WR EH VHQW DW WKH HQG RI HDFK SHULRG
IURP WKH FXUUHQW JHQHUDWLRQ WR WKH QH[W &RPPXQLFDWLRQ LV DVVXPHG WR EH SXEOLFO\
REVHUYHG %HFDXVH WKH YHUDFLW\ RI UHSRUWV FDQQRW EH YHULnHG E\ QHXWUDO SDUWLHV WKH
PHVVDJHV FDQ DOVR EH PDQLSXODWHG 7R VHH ZK\ LQFHQWLYHV IRU PDQLSXODWLRQ PD\ H[LVW
VXSSRVH IRU H[DPSOH WKDW WZR G\QDVWLHV IDFH Rm WR SOD\ WKH 3ULVRQHUV
 'LOHPPD LQ
)LJXUH  EHORZ &RQVLGHU WKH 6XEJDPH 3HUIHFW HTXLOLEULXP 63( ZKLFK IRU SDWLHQW
HQRXJK SOD\HUV VXVWDLQV SHUSHWXDO PXWXDO FRRSHUDWLRQ && XVLQJ ?JULP ?WULJJHU
VWUDWHJLHV ,Q WKLV HTXLOLEULXP WKH G\QDVWLF SOD\HUV UHYHUW SHUPDQHQWO\ WR ''L I
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)LJXUH  3ULVRQHUV
 'LOHPPD
1RZ VXSSRVH WKDW DW VRPH GDWH W WKH GDWH W PHPEHU RI '\QDVW\  GHIHFWV E\
FKRRVLQJ ?' 'HVSLWH WKH IDFW WKDW WKH LQGLYLGXDO LQ '\QDVW\  GHIHFWHG LQ WKH 3'
JDPH ERWK LQGLYLGXDOV DW GDWH W PD\ KDYH DQ LQFHQWLYH WR ZKLWHZDVK WKH GHIHFWLRQ E\
IDOVHO\ UHSRUWLQJ DFWLRQ && WR WKH QH[W JHQHUDWLRQ %\ O\LQJ WKH FXUUHQW JHQHUDWLRQ
FDQ LQVXODWH WKH QH[W JHQHUDWLRQ DJDLQVW WKH PXWXDOO\ GHVWUXFWLYH SXQLVKPHQW SKDVH
+RZHYHU EHFDXVH O\LQJ SUHFOXGHV SXQLVKPHQW LQFHQWLYHV IRU JRRG EHKDYLRU LQ WKH
FXUUHQW VWDJH DUH GHVWUR\HG
￿)RU D XVHIXO SHUVSHFWLYH RQ WKH ZD\V LQ ZKLFK KLVWRU\ LV WUDQVPLWWHG DQG FROOHFWLYH PHPRULHV DUH
IRUPHG￿ VHH 3HQQHEDNHU￿ 3DH]￿ DQG 5LPH ￿￿￿￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
8QOLNH LQ VWDQGDUG FRPPXQLFDWLRQ FKHDS WDON JDPHV￿ LQGLYLGXDOV ZLWKLQ D G\
QDVW\ YDOXH IXWXUH SD\RmV LQ WKH VDPH ZD\ 7KH SRWHQWLDO LQFHQWLYH WR PLVUHSRUW
H[LVWV QRW EHFDXVH RI SD\Rm GLmHUHQFHV EXW UDWKHU IURP D GHVLUH WR SURWHFW IXWXUH
JHQHUDWLRQV IURP WKH FRQVHTXHQFHV RI SDVW GHYLDWLRQV %\ ZKLWHZDVKLQJ GHYLDWLRQV
WKH FXUUHQW JHQHUDWLRQ KDV WKH FKDQFH WR JLYH WKHLU VXFFHVVRUV D FOHDQ VODWH WR VWDUW
WKH JDPH ,Q WKLV VHQVH WKH HQYLURQPHQW ZH DQDO\]H LV UHPLQLVFHQW RI UHSHDWHG JDPH
PRGHOV ZLWK UHQHJRWLDWLRQ￿
2XU LQWHUHVW WKHUHIRUH LV LQ WKH H[WHQW WR ZKLFK KLVWRU\ LV DFFXUDWHO\ FRQYH\HG
IURP RQH JHQHUDWLRQ WR DQRWKHU +RZ GRHV SRWHQWLDO PDQLSXODWLRQ RI LQIRUPDWLRQ
DFURVV JHQHUDWLRQV GLVWLQJXLVK G\QDVWLF UHSHDWHG SOD\ IURP WKH ?IXOO PHPRU\ PRGHO"
7R VHQVLEO\ DGGUHVV WKLV TXHVWLRQ ZH DGRSW DQ LPSOHPHQWDWLRQ DSSURDFK :H H[
DPLQH ZKHWKHU WKHUH H[LVW XVHIXO FRPPXQLFDWLRQ SURWRFROV LH PHFKDQLVPV LQ ZKLFK
FRPPXQLFDWLRQ GLUHFWO\ VXEVWLWXWHV IRU PHPRU\
:H H[DPLQH WZR PRGHOV 7KH nUVW LV D PRGHO RI SRWHQWLDO ZKLWHZDVKLQJ, Q 
IRUPDWLRQ WUDQVPLVVLRQ FRQVWLWXWHV FKHDS WDON (DFK LQGLYLGXDO PD\ PLVUHSUHVHQW
WKH LQIRUPDWLRQ XQREVHUYDEOH WR WKH QH[W JHQHUDWLRQ 0LVUHSUHVHQWDWLRQ LV W\SLFDOO\
FRVWOHVV WR WKH VHQGHU :H H[DPLQH ZKHWKHU RU WR ZKDW H[WHQW PHPEHUV RI WKH FXU
UHQW JHQHUDWLRQ PD\ ZKLWHZDVK WKH SDVW LQ HTXLOLEULXP 7KH VHFRQG PRGHO H[DPLQHV
WKH SRWHQWLDO IRU FRYHUXSV 7KH DJJUHJDWLRQ PHFKDQLVP XWLOL]HV WR VRPH H[WHQW RE
VHUYDEOH LQIRUPDWLRQ &RQVHTXHQWO\ PHPEHUV RI WKH FXUUHQW FRKRUW PD\ DWWHPSW WR
KLGH LQIRUPDWLRQ ZKLFK PLJKW RWKHUZLVH REVHUYDEOH WR WKH QH[W JHQHUDWLRQ +LGLQJ
LQIRUPDWLRQ LV GLpFXOW DQG PD\ UHTXLUH ZLGHVSUHDG DJUHHPHQW DPRQJ WKH VHQGHUV
'HVSLWH WKH LQFHQWLYH WR ZKLWHZDVK RU WR FRYHUXS GHWULPHQWDO KLVWRULHV SURWRFROV
WKDW VXSSRUW IXOO DQG KRQHVW FRPPXQLFDWLRQ H[LVW ,Q WKH ZKLWHZDVKLQJ PRGHO LI
WKH FRPPXQLFDWLRQ SURWRFRO LV GHFHQWUDOL]HG DQG LI PHVVDJHV DUH VHQW VLPXOWDQHRXVO\
WKHQ VWDQGDUG 1DVK LPSOHPHQWDWLRQ ORJLF FDQ EH XVHG WR VKRZ WKDW D 3HUIHFW %D\HVLDQ
HTXLOLEULXP 3%( H[LVWV LQ ZKLFK QR ZKLWHZDVKLQJ WDNHV SODFH 7KH LGHD LV IDPLOLDU
VLQFH UHSRUWV FRQWDLQ UHGXQGDQW LQIRUPDWLRQ HDFK LQGLYLGXDO
V UHSRUW FDQ EH XVHG WR
VFUHHQ WKH YHUDFLW\ RI RWKHUV +HQFH LI WKHUH DUH DW OHDVW WKUHH SOD\HUV DQG DOO EXW
RQH SOD\HUV
 PHVVDJHV DJUHH WKHQ WKH QH[W JHQHUDWLRQ XVHV WKH DJUHHG XSRQ PHVVDJH
DV WKH ?RpFLDO YHUVLRQ RI KLVWRU\￿ ,I WKHUH DUH RQO\ WZR SOD\HUV WKHQ WKH DEVHQFH
RI DQ DJUHHG XSRQ PHVVDJH LV WUHDWHG DV LI D GHIHFWLRQ RFFXUUHG +HQFH IRU DQ\ VWDJH
￿6HH &UDZIRUG DQG 6REHO ￿￿￿￿￿￿ IRU D FODVVLF UHIHUHQFH￿
￿6HH )DUUHOO DQG 0DVNLQ ￿￿￿￿￿￿￿ $EUHX￿ 3HDUFH￿ DQG 6WDFFKHWWL ￿￿￿￿￿￿￿ DQG %HQRLW DQG .ULVKQD
￿￿￿￿￿￿￿
￿2I FRXUVH￿ WKH RULJLQDO ?FURVV￿FKHFNLQJ￿ DUJXPHQW JRHV EDFN WR 0DVNLQ ￿￿￿￿￿￿￿ %DOLJD￿ &RUFKRQ￿
DQG 6MRVWURP ￿￿￿￿￿￿ XVH D VLPLODU W\SH RI PHFKDQLVP LQ DQRWKHU PRGHO RI FKHDS WDON FRPPXQLFDWLRQ
ZKHQ WKHUH DUH WKUHH RU PRUH SOD\HUV￿ 6LPLODU W\SHV RI PHFKDQLVPV KDYH DOVR EHHQ XVHG LQ UHSHDWHG
JDPHV ZLWK SULYDWH PRQLWRULQJ DQG FRPPXQLFDWLRQ￿ 6HH %HQ￿3RUDWK DQG .DKQHPDQ ￿￿￿￿￿￿￿ &RPSWH
￿￿￿￿￿￿￿ DQG .DQGRUL DQG 0DWVXVKLPD ￿￿￿￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
JDPH WKH VHW RI SRVVLEOH HTXLOLEULXP VWUDWHJLHV DQG SD\RmV LV HTXLYDOHQW WR WKDW RI WKH
VWDQGDUG UHSHDWHG JDPH
,URQLFDOO\ WKH VLPXOWDQHRXV PRYHV SURWRFRO GLVFLSOLQHV WKH SOD\HUV E\ LQVWLWXWLQJ D
FRRUGLQDWLRQ IDLOXUH )RU H[DPSOH LQ RXU 3ULVRQHUV
 'LOHPPD H[DPSOH DERYH XQGHU
WKH JULP WULJJHU VWUDWHJ\ ERWK LQGLYLGXDOV LQ WKH SUHVHQW FRKRUW ZRXOG EH EHWWHU Rm
E\ ZKLWHZDVKLQJ D GHYLDWLRQ EXW QHLWKHU FDQ GR LW JLYHQ WKH DQWLFLSDWHG WUXWKIXO
PHVVDJH RI WKH RWKHU &OHDUO\ LI JLYHQ WKH RSSRUWXQLW\ RQH RI WKH SOD\HUV ZRXOG
SUHIHU WR VLJQDO KLV LQWHQW WR OLH E\ PRYLQJ nUVW￿ ,QGHHG VXSSRVH WKDW WKH PHVVDJHV
DUH VHQW VHTXHQWLDOO\ DQG WKDW PHPEHUV RI '\QDVW\  FRPPXQLFDWH nUVW ,I WKH GDWH W
SOD\HU  ZKLWHZDVKHV KLV RZQ GHIHFWLRQ WKHQ LW LV FOHDUO\ D EHVW UHVSRQVH IRU WKH GDWH
W SOD\HU  WR FRQnUP WKH OLH 6HTXHQWLDO PRYHV WKHUHIRUH DOORZV WKH SOD\HUV WR EUHDN
WKH ?FRRUGLQDWLRQ IDLOXUH WKDW SUHYHQWHG ZKLWHZDVKLQJ LQ WKH VLPXOWDQHRXV FDVH %XW
VLQFH ZKLWHZDVKLQJ ZLOO RFFXU WKH PXWXDO FRRSHUDWLRQ HTXLOLEULXP XVLQJ JULP WULJJHU
VWUDWHJLHV FDQQRW EH VXVWDLQHG LQ WKH nUVW SODFH
:H FKDUDFWHUL]H WKH 3%( SD\Rm VHW LQ DQ\ JDPH ZKHQ PHVVDJHV DUH VHTXHQWLDO
UDWKHU WKDQ VLPXOWDQHRXV $ QHFHVVDU\ FRQGLWLRQ IRU SOD\ WR GLmHU IURP WKH UHSHWLWLRQ
RI VWDJH 1DVK DFWLRQV LQ DQ\ 3%( LV WKDW VRPH SOD\HU VHUYHV DV ?D QHXWUDO KLVWRULDQ
7KH QHXWUDO KLVWRULDQ LV DQ LQGLYLGXDO ZKR VFUHHQV DQG YHULnHV WKH WUXWKIXOQHVV RI
UHSRUWV RI RWKHUV ZKLOH UHPDLQLQJ LQGLmHUHQW LQ WKH SURFHVV 7KLV QHFHVVLW\ RI D
QHXWUDO KLVWRULDQ UXOHV RXW VRPH W\SHV RI HTXLOLEULD 1HYHUWKHOHVV D ZLGH DUUD\ RI
SD\RmV DSSUR[LPDWLQJ WKH RULJLQDO SD\RmV RI WKH UHSHDWHG JDPH DUH VKRZQ WR EH
VXVWDLQDEOH ,W WXUQV RXW WKDW UHFWDQJXODU ?VHOI JHQHUDWLQJ VXEVHWV RI HTXLOLEULXP
SD\Rm VHW DUH VXVWDLQDEOH ZKHQ FRPPXQLFDWLRQ LV VHTXHQWLDO￿ 7KH DQDO\VLV RI WKH
VHTXHQWLDO FRPPXQLFDWLRQ SURWRFRO LV LPSRUWDQW DV D UREXVWQHVV FKHFN ,I LQGLYLGXDOV
DUH XQDEOH WR FRPPLW WKHPVHOYHV WR WKH WLPLQJ VWUXFWXUH RI WKH SURWRFRO WKHQ VRPH
LQGLYLGXDO PD\ EUHDN WKH VLPXOWDQHRXV FRPPXQLFDWLRQ VWUXFWXUH E\ DWWHPSWLQJ WR
?VSHDN nUVW
+HQFH RQ WKH RQH KDQG RXU UHVXOWV DUH UHDVVXULQJ 5HFWDQJXODU VHOI JHQHUDWLRQ LV
EURDG HQRXJK WR LQFOXGH PDQ\ LI QRW PRVW SD\RmV RI LQWHUHVW LQ WKH IXOO PHPRU\ QRQ
G\QDVWLF UHSHDWHG JDPH 2Q WKH RWKHU KDQG LW WXUQV RXW WKDW SURWRFROV ZLWK ?QHXWUDO
KLVWRULDQV DUH IUDJLOH :H VKRZ WKDW WKHVH FRQVWUXFWV IDLO ZKHQ FRPPXQLFDWLRQ LV
QR ORQJHU FRVWOHVV :KHQ LQGLYLGXDOV ZHLJK WKH FRPSOH[LW\ FRVWV RI WKH UHSRUWLQJ
VWUDWHJLHV WKH\ XVH WKHQ IRU DQ\ SURWRFRO RQO\ WKH 1DVK HTXLOLEULD RI WKH VWDJH JDPH
DUH VXVWDLQDEOH LQ WKH G\QDVWLF JDPH 7KLV LV WKH FDVH HYHQ ZKHQ WKH DFWXDO SD\RmV
￿/DJXQRm DQG 0DWVXL ￿￿￿￿￿￿ DQDO\]H UHSHDWHG FRRUGLQDWLRQ JDPHV LQ ZKLFK WKH SOD\HUV PRYH
VHTXHQWLDOO\￿
￿6HOI JHQHUDWLQJ SD\Rm VHWV ZHUH nUVW GHnQHG E\ $EUHX￿ 3HDUFH￿ DQG 6WDFFKHWWL ￿￿￿￿￿￿ DQG $EUHX￿
3HDUFH￿ DQG 6WDFFKHWWL ￿￿￿￿￿￿ ZKR XVHG G\QDPLF SURJUDPPLQJ PHWKRGV WR FKDUDFWHUL]H WKH HTXLOLE￿
ULXP SD\Rm VHW LQ D UHSHDWHG JDPH￿’\QDVWLF 5HSHDWHG *DPHV 
IURP WKH VWDJH JDPH DUH OH[LFRJUDSKLFDOO\ PRUH LPSRUWDQW WKDQ WKH FRVWV DVVRFLDWHG
ZLWK D PRUH FRPSOH[ UHSRUWLQJ VWUDWHJ\
,Q PDQ\ LQVWDQFHV WKH DVVXPSWLRQ WKDW WKH SDVW KLVWRU\ RI SOD\ FDQQRW EH YHULnHG
DW DOO E\ WKH FXUUHQW FRKRUW PD\ EH WRR H[WUHPH ,W LV HDV\ WR WKLQN RI VLWXDWLRQV
LQ ZKLFK WKH SDVW VKRXOG EH DW OHDVW LQ SDUW REVHUYDEOH XQOHVV D FRQFHUWHG HmRUW WR
KLGH LW LV PDGH 7KH UHPQDQWV RI WKH -HZLVK +RORFDXVW DQG WKH 6WDOLQ 3XUJHV DOO WRR
TXLFNO\ FRPH WR PLQG 7R EHJLQ WR DGGUHVV WKLV W\SH RI VHWXS ZH DQDO\]H D PRGHO RI
G\QDVWLF UHSHDWHG JDPH ZLWK D GLmHUHQW VHW RI DVVXPSWLRQV DERXW WKH FRPPXQLFDWLRQ
SURWRFRO EHWZHHQ RQH FRKRUW DQG WKH QH[W
:H DVVXPH KLVWRU\ OHDYHV D PDUNHU RU ?IRRWSULQW IRU WKH QHZ JHQHUDWLRQ (mRUWV
WR PDQLSXODWH LQIRUPDWLRQ QRZ HQWDLO HmRUW WR KLGH RU FRYHUXS WKHVH IRRWSULQWV :H
H[DPLQH D SURWRFRO LQ ZKLFK WKH WUXWK FDQ RQO\ EH KLGGHQ E\ WKH FXUUHQW FRKRUW
ZKHQ DOO LQGLYLGXDOV DJUHH WR WKH FRYHUXS 6RPHZKDW FRXQWHULQWXLWLYHO\ WKH GLpFXOW\
LQ DFKLHYLQJ FRQVHQVXV WR XQDQLPRXVO\ FRYHUXS WKH WUXWK PD\ DFWXDOO\ LQFUHDVH WKH
LQFHQWLYH WR KLGH LW :H DUH DEOH WR VKRZ WKDW ZKHQ FRPPXQLFDWLRQ LV VHTXHQWLDO RQO\
WKH ZHDNO\ UHQHJRWLDWLRQ SURRI HTXLOLEULXP SD\RmV DUH VXVWDLQDEOH￿ 7KH FRQFOXVLRQ LV
WKDW ZKHQ WKH SRWHQWLDO IRU FRYHUXS H[LVWV DQG ZKHQ PHVVDJHV DUH VHTXHQFHG HTXLOLEULD
ZLWK VWULFWO\ 3DUHWRUDQNHG FRQWLQXDWLRQ SD\RmV FDQQRW RFFXU
 2XWOLQH
7KH PDWHULDO LQ WKH SDSHU LV GLYLGHG LQWR  IXUWKHU VHFWLRQV ,Q 6HFWLRQ  ZH GHVFULEH
WKH PRGHO LQ GHWDLO 7KLV LQFOXGHV EULHo\ VHWWLQJ XS WKH VWDQGDUG UHSHDWHG JDPH
QRWDWLRQ DQG D FRPSOHWH GHVFULSWLRQ RI WKH G\QDVWLF UHSHDWHG JDPH ZLWK FRPPXQL
FDWLRQ 6HFWLRQ  LV GHYRWHG WR WKH DQDO\VLV RI RXU ?ZKLWHZDVKLQJ PRGHO :H nUVW
DQDO\]H VLPXOWDQHRXV DQG WKHQ VHTXHQWLDO PHVVDJHV :H WKHQ PRYH RQ WR WKH FDVH RI
OH[LFRJUDSKLF FRVWV RI PRUH FRPSOH[ UHSRUWLQJ VWUDWHJLHV DQG VKRZ WKDW RQO\ WKH VWDJH
JDPH 1DVK HTXLOLEULXP SD\RmV VXUYLYH LQ WKLV FDVH 6HFWLRQ  LV FRQFHUQHG ZLWK RXU
PRGHO RI ?FRYHUXSV $IWHU GHVFULELQJ WKH PRGHO ZH JR RQ WR VKRZ WKDW RQO\ ZHDNO\
UHQHJRWLDWLRQSURRI HTXLOLEULD DUH YLDEOH LQ WKLV FDVH 6HFWLRQ  FRQFOXGHV WKH SDSHU
ZLWK D EULHI GLVFXVVLRQ SXWWLQJ RXU UHVXOWV LQ WKH FRQWH[W RI H[LVWLQJ OLWHUDWXUH
)RU HDVH RI H[SRVLWLRQ DOO SURRIV DUH FRQnQHG WR DQ DSSHQGL[ ,Q WKH QXPEHULQJ
RI HTXDWLRQV /HPPDV 7KHRUHPV HWF D SUHn[ RI ?$ PHDQV WKDW WKH FRUUHVSRQGLQJ
LWHP LV ORFDWHG LQ WKH $SSHQGL[
 7KH 0RGHO
￿,Q WKH VHQVH RI )DUUHOO DQG 0DVNLQ ￿￿￿￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
 $ 6WDQGDUG 5HSHDWHG *DPH
:H nUVW GHVFULEH D VWDQGDUG QSOD\HU UHSHDWHG JDPH :H ZLOO WKHQ DXJPHQW WKLV
VWUXFWXUH WR GHVFULEH WKH G\QDVWLF UHSHDWHG JDPH ZLWK FRPPXQLFDWLRQ IURP RQH FRKRUW
WR WKH QH[W 7KH VWDQGDUG UHSHDWHG JDPH VWUXFWXUH LV RI FRXUVH IDPLOLDU :H VHW LW
XS EHORZ VLPSO\ WR HVWDEOLVK WKH EDVLF QRWDWLRQ
7KH VWDJH JDPH LV GHVFULEHG E\ WKH DUUD\ *   6X,Z K H U H, I  QJLV WKH
VHW RI SOD\HUV HDFK LQGH[HG E\ L7 K HQ IROG FDUWHVLDQ SURGXFW 6   dL￿,6L LV WKH VHW
RI SXUH DFWLRQ SURnOHV V   V ￿V Q6 DVVXPHG WR EH nQLWH 6WDJH JDPH SD\RmV
DUH GHnQHG E\ X   X L L ￿ , ZKHUH XL  6  , 5 IRU HDFK L  ,/ H W}c6 GHQRWH D
P L [ H GD F W L R QS U R n O H  ￿ 7KH FRUUHVSRQGLQJ SD\Rm WR SOD\HU L GHQRWHG E\ 8L LV GHnQHG
LQ WKH XVXDO ZD\ 8L} 
3
V}  V  X L V  'URSSLQJ WKH L VXEVFULSW DQG ZULWLQJ 8}
JLYHV WKH HQWLUH SURnOH RI SD\RmV )LQDOO\ ZH OHW 1 GHQRWH WKH VHW RI 1DVK HTXLOLEULD
RI WKH VWDJH JDPH
,Q WKH UHSHDWHG JDPH GHQRWH WKH EHKDYLRU SURnOH DW WLPH W E\ }W  } ￿ W  
} QW )RU W w  D SHULRG W EHKDYLRU KLVWRU\ RI OHQJWK W LV DQ DUUD\ KW s
}}}Wb RI DFWLRQ SURnOHV REVHUYHG E\ WLPH W 7KH QXOO KLVWRU\ LV
K￿   / H W8 L  }  W  GHQRWH WKH H[SHFWHG SD\Rm DW GDWH W7 K HV H WR IS H U L R GWEHKDY
LRU KLVWRULHV LV GHQRWHG E\ +W  c6W/ H W+  > ￿
W  ￿+W GHQRWLQJ WKH FROOHFWLRQ RI
DOO nQLWH EHKDYLRU KLVWRULHV￿￿
7KH SOD\HUV
 IRU VLPSOLFLW\ FRPPRQ GLVFRXQW IDFWRU LV GHQRWHG E\ p   VR
WKDW IRU D JLYHQ LQnQLWH KLVWRU\ K￿   } } SOD\HU L
V SD\Rm LQ WKH UHSHDWHG
JDPH LV JLYHQ E\
9LK





$ EHKDYLRU VWUDWHJ\ LQ WKH UHSHDWHG JDPH LV D PDS IL  +  c6L /HW I  
I￿I Q GHQRWH WKH SURnOH RI VWUDWHJLHV LQ WKH UHSHDWHG JDPH *LYHQ DQ\ nQLWH
KLVWRU\ KW WKH PL[HG DFWLRQ DW GDWH W LV JLYHQ E\ IKW  I ￿ K W I QK W
*LYHQ  WKH FRQWLQXDWLRQ SD\Rm WR L JLYHQ VWUDWHJ\ SURnOH I DIWHU DQ\ KLVWRU\ KW
￿$W WKH H[SHQVH RI VRPH H[WUD QRWDWLRQ DQG IXUWKHU PDQLSXODWLRQV ZH FRXOG FRQVLGHU FRUUHODWHG
DFWLRQ SURnOHV LQ WKH VWDJH JDPH ZLWKRXW DOWHULQJ WKH QDWXUH RI RXU UHVXOWV EHORZ￿
￿￿:LWK VRPH H[WUD ZRUN ZH FRXOG HDVLO\ DVVXPH WKDW RQO\ SXUH DFWLRQV DUH REVHUYHG￿ $OO WKH
UHVXOWV FRQWLQXH WR KROG￿ ,Q WKLV FDVH EHKDYLRU KLVWRULHV ZRXOG FRQVLVW RQO\ RI WKH SXUH UHDOL]DWLRQV
￿V￿￿￿￿V￿￿￿￿￿￿￿￿V￿Wb￿￿￿ ZKHUH V￿W￿ ￿ V ￿￿ W ￿ ￿￿￿￿￿V Q￿W￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
IROORZV WKH UHFXUVLYH HTXDWLRQ
9LIMK
W   b p  8 L  I  K
W   p9 LIMK
WIK
W 
ZKHUH KWIK W GHQRWHV WKH SHULRG W KLVWRU\ JLYHQ E\ WKH FRQFDWHQDWLRQ RI KLVWRU\
KW DQG SHULRG W EHKDYLRU SURnOH IKW 'URSSLQJ WKH SOD\HU VXEVFULSW LQ HTXDWLRQV
 DQG  ZLOO GHQRWH WKH FRUUHVSRQGLQJ SD\Rm SURnOHV LQ WKH UHSHDWHG JDPH
$ VXEJDPH SHUIHFW HTXLOLEULXP 63( Ie IRU WKH UHSHDWHG JDPH LV GHnQHG LQ WKH
XVXDO ZD\ IRU HDFK L DQG HDFK nQLWH KLVWRU\ KW DQG HDFK VWUDWHJ\ IL IRU LZ HU H T X L U H
WKDW 9LIeMKW w 9LILIe
bLMK W￿￿
:H GHQRWH UHVSHFWLYHO\ E\ )p WKH VHW RI 63( VWUDWHJ\ SURnOHV DQG E\ (pW K H
VHW RI 63( SD\Rm SURnOHV RI WKH UHSHDWHG JDPH ZKHQ WKH FRPPRQ GLVFRXQW IDFWRU LV
p
7KH VWDQGDUG PRGHO RI UHSHDWHG SOD\ ZH KDYH MXVW VNHWFKHG RXW PD\ EH IRXQG LQ D
P\ULDG RI VRXUFHV 6HH IRU H[DPSOH )XGHQEHUJ DQG 0DVNLQ  DQG WKH UHIHUHQFHV
FRQWDLQHG WKHUHLQ +HUHDIWHU ZH UHIHU WR WKH VWDQGDUG UHSHDWHG JDPH PRGHO DERYH DV
WKH IXOO PHPRU\ UHSHDWHG JDPH
 7KH '\QDVWLF 5HSHDWHG *DPH
1RZ DVVXPH WKDW HDFK L  , LQGH[HV DQ HQWLUH SURJHQ\ RI LQGLYLGXDOV :H UHIHU WR HDFK
RI WKHVH DV D G\QDVW\ ,QGLYLGXDOV LQ HDFK G\QDVW\ DUH DVVXPHG WR OLYH RQH SHULRG $W
WKH HQG RI HDFK SHULRG W WKH EHJLQQLQJ RI SHULRG W   D QHZ LQGLYLGXDO IURP HDFK
G\QDVW\ _ WKH GDWH W  OLYHG LQGLYLGXDO _ LV ERUQ DQG UHSODFHV WKH GDWH W OLYHG
LQGLYLGXDO LQ WKH VDPH G\QDVW\ +HQFH 8L}W QRZ UHIHUV WR WKH SD\Rm UHFHLYHG E\
WKH WWK LQGLYLGXDO LQ G\QDVW\ L (DFK GDWH W LQGLYLGXDO LV DOWUXLVWLF LQ WKH VHQVH WKDW
KLV SD\Rm LQFOXGHV DV DQ DGGLWLYHO\ VHSDUDEOH DUJXPHQW WKH XWLOLW\ RI WKH W   W K
LQGLYLGXDO IURP WKH VDPH G\QDVW\ 7KH ZHLJKW JLYHQ WR KLV RZQ SD\Rm LV b pZ K L O H
WKH ZHLJKW JLYHQ WR KLV RmVSULQJ WKH W  WK LQGLYLGXDO LV p 7KHUHIRUH LQ WKH
G\QDVWLF UHSHDWHG JDPH WKH ORQJUXQ SD\RmV UHWDLQ WKH VDPH UHFXUVLYH VWUXFWXUH JLYHQ
LQ HTXDWLRQ  7KLV REVHUYDWLRQ LV RI FRXUVH VXpFLHQW WR VKRZ WKDW LI DOO LQGLYLGXDOV
LQ HDFK G\QDVW\ FDQ REVHUYH WKH SDVW KLVWRU\ RI SOD\ WKHQ WKH G\QDVWLF UHSHDWHG
JDPH LV LQ IDFW LGHQWLFDO WR WKH IXOO PHPRU\ UHSHDWHG JDPH GHVFULEHG LQ 6XEVHFWLRQ
 ,Q IDFW WKLV IXOO LQIRUPDWLRQ G\QDVWLF UHSHDWHG JDPH LV RQH H[WUHPHO\ DSSHDOLQJ
LQWHUSUHWDWLRQMXVWLnFDWLRQ RI WKH VWDQGDUG IXOO PHPRU\ UHSHDWHG JDPH PRGHO
￿￿$V LV VWDQGDUG￿ KHUH￿ DQG WKURXJKRXW WKH UHVW RI WKH SDSHU￿ D VXEVFULSW RI bL LQGLFDWHV DQ DUUD\
ZLWK WKH L￿WK HOHPHQW WDNHQ RXW￿’\QDVWLF 5HSHDWHG *DPHV 
 &RPPXQLFDWLRQ
,I WKH WWK LQGLYLGXDOV LQ HDFK G\QDVW\ FDQQRW REVHUYH WKH KLVWRU\ RI SOD\ WKDW WRRN
SODFH EHIRUH WKH\ DUH ERUQ WKHQ WKHLU EHKDYLRU FDQQRW YDU\ FDQQRW YDU\ DFURVV GLVWLQFW
KLVWRULHV KW ,W IROORZV LPPHGLDWHO\ WKDW LQ WKH DEVHQFH RI FRPPXQLFDWLRQ IURP RQH
FRKRUW WR WKH QH[W LI DOO LQGLYLGXDOV LQ DOO G\QDVWLHV DUH LJQRUDQW LQ WKLV ZD\ LQ HDFK
SHULRG RI WKH G\QDVWLF UHSHDWHG JDPH RQO\ WKRVH SD\RmV WKDW DUH 1DVK HTXLOLEULD RI
WKH VWDJH JDPH FDQ EH DWWDLQHG
7KH TXHVWLRQ WKHQ EHFRPHV FDQ FRPPXQLFDWLRQ VXEVWLWXWH IRU PHPRU\" $VVXPH
WKDW HDFK WLPH W D FRKRUW FDQ REVHUYH WKH DFWLRQ SURnOH WKDW WDNHV SODFH DW W$ V V X P H
DOVR WKDW WKH\ KDYH WKH FKDQFH WR FRPPXQLFDWH ZLWK WKH QH[W FRKRUW &DQ WKH\
FUHGLEO\ FRQYH\ VXpFLHQW LQIRUPDWLRQ WR WKH WWK FRKRUW WR DWWDLQ SD\RmV EH\RQG
WKH 1DVK HTXLOLEULD RI WKH VWDJH JDPH"
2I FRXUVH FRPPXQLFDWLRQ FDQ WDNH SODFH LQ D YDULHW\ RI GLmHUHQW ZD\V )RU LQ
VWDQFH DV ZH DQWLFLSDWHG DERYH ZKHWKHU PHVVDJHV DUH VHQW VLPXOWDQHRXVO\ RU VHTXHQ
WLDOO\ ZLOO KDYH DQ LPSDFW RQ WKH RXWFRPH RI WKH JDPH :H EHJLQ E\ GHnQLQJ D PRGHO
RI WKH FRPPXQLFDWLRQ EHWZHHQ RQH FRKRUW DQG WKH QH[W LQ ZKLFK WKH LQGLYLGXDOV LQ
HDFK G\QDVW\ VSHDN VLPXOWDQHRXVO\ WR WKH LQGLYLGXDOV LQ WKH QH[W FRKRUW 7KLV ZLOO
EH PRGLnHG LQ 6XEVHFWLRQ  WR DOORZ IRU VHTXHQWLDO FRPPXQLFDWLRQ
/HW $L GHQRWH D VHW RI SD\RmLUUHOHYDQW FRPPXQLFDWLRQ DFWLRQV IRU G\QDVW\ LZ L W K
$ d L$ LEHLQJ WKH VHW RI SURnOHV RI VXFK DFWLRQV 7KHVH QHHG QRW EH UHODWHG WR WKH
VWDJH JDPH LWVHOI EXW DUH FKRLFHV WKDW FROOHFWLYHO\ GHWHUPLQH D PHVVDJH VHQW IURP RQH
JHQHUDWLRQ WR WKH QH[W 7KH PHVVDJHV WKDW FDQ SRVVLEO\ EH VHQW WR WKH QH[W FRKRUW LV
JLYHQ E\ WKH VHW 0 :H DVVXPH WKDW ERWK $ DQG 0 DUH LQYDULDQW DFURVV WLPH $W
HDFK GDWH WO H WD  W   D ￿ W  D QW GHQRWH WKH SURnOH RI FRPPXQLFDWLRQ DFWLRQV
DQG OHW PW  0 GHQRWH WKH PHVVDJH RU SURnOH RI PHVVDJHV VHQW LQ SHULRG W
8QOHVV RWKHUZLVH QRWHG ZH ZLOO DVVXPH WKDW DQ\ PHVVDJHV WUDQVPLWWHG WR WKH
QH[W FRKRUW LV FRPPRQO\ REVHUYHG E\ DOO PHPEHUV RI WKH QH[W FRKRUW $ FRPPXQLFD
WLRQ SURWRFRO LQ WKH G\QDVWLF UHSHDWHG JDPH LV D OLVW & s $0j ZKHUH j  $  0
)RU D   D ￿D Q$j  D  LV WKH PHVVDJH VHQW WR WKH QH[W JHQHUDWLRQ DIWHU WKH
SD\RmUHOHYDQW EHKDYLRU RFFXUV LQ WKDW SHULRG 6RPH ?QDWXUDO H[DPSOHV RI IHDWXUHV
WKDW FRPPXQLFDWLRQ SURWRFROV PD\ VDWLVI\ DUH
&￿ @MM*?}j  D  PIRU DOO D  $ &OHDUO\ WKH PHVVDJH P LV XQLQIRUPDWLYH
&￿ #U|@|Lh@* hL|LUL* 7KHUH H[LVWV D G\QDVW\ L  , VXFK WKDW jD D L’\QDVWLF 5HSHDWHG *DPHV 
&￿ N?@?4Lt L?tTh@U) $L   0   + LD Q G
jD 

KL I D L   K L
Ke RWKHUZLVH
+HUH D VLQJOH YHUVLRQ RI KLVWRU\ LV VHQW LI HYHU\RQH DJUHHV 2WKHUZLVH D GHIDXOW
KLVWRU\ LV UHSRUWHG
&￿ #iUi?|h@*3i_ L44?U@|L? 0   dL￿,$L + t $L LD Q G j  P  
P  ,Q D GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO HYHU\RQH VHSDUDWHO\ UHSRUWV
KLVWRU\ WR QH[W JHQHUDWLRQ
:KLOH WKH nUVW WKUHH H[DPSOHV IXOnOO DQ H[SRVLWRU\ IXQFWLRQ WKH ODVW LV D XVH
IXO EHQFKPDUN ,W GHVFULEHV WKH OHDVW UHVWULFWLYH FRPPXQLFDWLRQ DQG VR LW SURYLGHV
WKH PRVW DWWUDFWLYH HQYLURQPHQW IRU DFFXUDWH WUDQVPLVVLRQ :H H[DPLQH WKH FDVH RI
GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFROV LQ GHWDLO EHORZ
(YHU\ FRPPXQLFDWLRQ SURWRFRO LGHQWLnHV D G\QDVWLF UHSHDWHG JDPH ZLWK FRPPX
QLFDWLRQ $ VWUDWHJ\ IRU DQ LQGLYLGXDO LQ D G\QDVW\ LV D SDLU FRQVLVWLQJ RI DQ ?DFWLRQ
VWUDWHJ\ DQG D ?FRPPXQLFDWLRQ VWUDWHJ\ 7KH IRUPHU SURFHVVHV WKH PHVVDJHV UHFHLYHG
IURP WKH SULRU JHQHUDWLRQ DQG GHWHUPLQHV FXUUHQW EHKDYLRU LQ WKH VWDJH JDPH 7KH ODW
WHU GHWHUPLQHV WKH LQGLYLGXDO
V FRPPXQLFDWLRQ DFWLRQ ZKLFK YLD WKH FRPPXQLFDWLRQ
SURWRFRO GHWHUPLQHV WKH PHVVDJH FRQYH\HG WR WKH QH[W FRKRUW RI LQGLYLGXDOV
:H EHJLQ E\ GHnQLQJ DFWLRQ VWUDWHJLHV )RU VLPSOLFLW\ ZH H[DPLQH DFWLRQ VWUDWHJLHV
WKDW DUH LQYDULDQW DFURVV LQGLYLGXDOV ZLWKLQ D G\QDVW\ :KHQ + t 0 WKHUH LV OLWWOH
ORVV RI JHQHUDOLW\ ZLWK WKLV DVVXPSWLRQ VLQFH DQ LQGLYLGXDO IURP VD\ WKH WWK FRKRUW
QHHG RQO\ XVH WKDW SDUW RI KLV VWUDWHJ\ ZKLFK IROORZV KLVWRULHV KW RI OHQJWK W/ H W
J L 0  c6L GHQRWH DQ DFWLRQ VWUDWHJ\ IRU G\QDVW\ L/ H WJ  J ￿J Q
$ FRPPXQLFDWLRQ VWUDWHJ\ LV D PDS xL IURP WKH SULRU JHQHUDWLRQ
V PHVVDJHV DQG
FXUUHQW REVHUYHG DFWLRQV WR FXUUHQW PHVVDJHV )RUPDOO\ xLP} GHQRWHV D FRP
PXQLFDWLRQ DFWLRQ DL  $L E\ DQ LQGLYLGXDO IURP G\QDVW\ L JLYHQ WKDW WKH SULRU
JHQHUDWLRQ
V PHVVDJH SURnOH LV P DQG WKDW WKH FXUUHQW DFWLRQ SURnOH LV } 7KH SUR
nOH x￿P}x QP} WKHQ PDSV WR D PHVVDJH P￿ YLD j 7KLV PHVVDJH P￿
LV VHQW WR WKH QH[W JHQHUDWLRQ /HW x   x ￿ x Q 7R VXPPDUL]H GDWH W LQGL
YLGXDOV FKRRVH DFWLRQ SURnOH }W J  P  Wb DQG WDNH FRPPXQLFDWLRQ DFWLRQV
DW x P  WbJPWb
$V ZLWK WKH IXOO PHPRU\ UHSHDWHG JDPH VRPHWKLQJ WR VWDUW Rm SOD\ LV QHHGHG
,Q WKH IXOO PHPRU\ UHSHDWHG JDPH WKLV LV WKH HPSW\ KLVWRU\ K￿    ,Q WKH G\QDVWLF
UHSHDWHG JDPH ZLWK FRPPXQLFDWLRQ ZH QHHG WR GHnQH ZKLFK PHVVDJH WKH nUVW ERUQ
DW W   FRKRUW REVHUYHV /HW WKLV LQLWLDO PHVVDJH EH GHQRWHG E\ Pb  K￿  ’\QDVWLF 5HSHDWHG *DPHV 
7KH SDLU Jx GHVFULEHV DOO EHKDYLRU LQ WKH G\QDVWLF UHSHDWHG JDPH ZLWK FRPPX
QLFDWLRQ $Q LQGLYLGXDO
V G\QDPLF SD\Rm DIWHU UHFHLYLQJ PHVVDJH P LV H[SUHVVHG DV
9LJxM P $Q LQGLYLGXDO
V G\QDPLF SD\Rm DIWHU UHFHLYLQJ PHVVDJH P DQG DIWHU DF
WLRQ SURnOH } LV H[SUHVVHG DV 9LJxM P} ,Q HLWKHU FDVH DQ LQGLYLGXDO
V SD\Rm VWLOO
IROORZV WKH UHFXUVLYH IRUP LQ  :H FDQ QRZ GHnQH D 3HUIHFW %D\HVLDQ HTXLOLEULXP
3%( SDLU Jex e LQ WKH XVXDO ZD\ IRU HDFK LD Q \x LDQG JLD Q GI R UD Q \PDQG
DQ\ } 9LJex eMPw9 LJe
bLJ Lx eMPD Q G9 L J ex eMP} w 9LJex e
bLx LMP}￿￿
*LYHQ D FRPPXQLFDWLRQ SURWRFRO & DQG D FRPPRQ GLVFRXQW IDFWRU p ZH GHQRWH
E\ )&p WKH VHW RI 3%( DQG E\ (&p WKH VHW RI 3%( SD\Rm SURnOHV /HW &￿ GHQRWH
WKH EDEEOLQJ SURWRFRO GHVFULEHG DERYH ZLWK P    DQG UHFDOO WKDW &￿ GHQRWHV WKH






 p  
IRU DOO p DQG DOO & 0RUHRYHU (&￿
p FRLQFLGHV ZLWK 1DVK HTXLOLEULXP SD\RmV RI
WKH VWDJH JDPH &OHDUO\ LI WKHUH LV QR FRPPXQLFDWLRQ RU ZKHQ FRPPXQLFDWLRQ LV
XQLQIRUPDWLYH WKHUH LV QR KRSH RI DWWDLQLQJ DQ\WKLQJ EH\RQG SD\RmV RI WKH VWDJH
JDPH &RQYHUVHO\ LI WKHUH DUH QR UHVWULFWLRQV RQ FRPPXQLFDWLRQ WKHQ WKH ODUJHVW
SRVVLEOH SD\Rm VHW FDQ EH VXVWDLQHG
 :KLWHZDVKLQJ
,Q WKLV VHFWLRQ ZH IRFXV RQ WKH FDVH LQ ZKLFK WKH FXUUHQW FRKRUW KDV QR DFFHVV DW
DOO WR DQ\ GLUHFW LQIRUPDWLRQ DERXW WKH SDVW KLVWRU\ RI SOD\ :H H[DPLQH nUVW WKH
FDVH RI VLPXOWDQHRXV PHVVDJHV 7KHQ ZH PRYH RQ WR WKH FDVH LQ ZKLFK WKH PHPEHUV
RI WKH FXUUHQW FRKRUW VSHDN VHTXHQWLDOO\ WR WKH QH[W FRKRUW )LQDOO\ ZH WXUQ WR
WKH FDVH RI VHTXHQWLDO FRPPXQLFDWLRQ LQ ZKLFK D PRUH FRPSOH[ UHSRUWLQJ VWUDWHJ\ LV
OH[LFRJUDSKLFDOO\ PRUH FRVWO\ WKDQ D VLPSOHU RQH
 'HFHQWUDOL]HG &RPPXQLFDWLRQ
2XU DQDO\VLV ZLOO H[DPLQH HTXLOLEULXP EHKDYLRU XQGHU WKH GHFHQWUDOL]HG FRPPXQL
FDWLRQ SURWRFRO GHnQHG LQ 6HFWLRQ  DERYH 5HFDOO WKDW LQ WKH GHFHQWUDOL]HG FRP
PXQLFDWLRQ SURWRFRO DOO LQGLYLGXDOV LQ HDFK FRKRUW HmHFWLYHO\ UHSRUW VHSDUDWHO\ DQG
VLPXOWDQHRXVO\ D KLVWRU\ RI SOD\ WR WKH QH[W JHQHUDWLRQ DQG DOO UHSRUWV DUH FRPPRQO\
REVHUYHG E\ DOO LQGLYLGXDOV LQ WKH QH[W FRKRUW 7KH PHVVDJHV DUH XQUHVWULFWHG LQ WKH
VHQVH WKDW DQ\ nQLWH KLVWRU\ RI DQ\ OHQJWK FDQ EH FRQYH\HG E\ DQ\ LQGLYLGXDO LQ
￿￿:KLOH WKHUH DUH QR SURSHU VXEJDPHV EHJLQQLQJ HDFK GDWH￿ DOO LQGLYLGXDOV KDYH FRPPRQ NQRZOHGJH
UHJDUGLQJ PHVVDJHV WKH\ UHFHLYH￿ +HQFH￿ DOO 3HUIHFW %D\HVLDQ HTXLOLEULD DUH 3HUIHFW 3XEOLF HTXLOLEULD
RI WKH G\QDVWLF JDPH￿ &RQVHTXHQWO\￿ WKH GHnQLWLRQV DERYH PDNH ￿SDUWLDO￿ XVH RI WKH ?2QH￿6KRW
’HYLDWLRQ 3ULQFLSOH￿￿’\QDVWLF 5HSHDWHG *DPHV 
RWKHU ZRUGV + t $L IRU HYHU\ L ,QWXLWLYHO\ D GHFHQWUDOL]HG SURWRFRO FRUUHVSRQGV WR
D ZRUOG LQ ZKLFK WKHUH LV QR DWWHPSW WR FROOHFWLYHO\ OLPLW LQIRUPDWLRQ QRU LV WKHUH
DQ\ GLUHFW WUDFH OHIW E\ WKH DFWXDO KLVWRU\ RI SOD\ 7KLV LV RI FRXUVH LQ FRQWUDVW ZLWK
WKH PRGHO RI FRYHUXSV WKDW ZH ZLOO DQDO\]H LQ 6HFWLRQ  EHORZ
2XU nUVW FKDUDFWHUL]DWLRQ RI WKH HTXLOLEULXP VHW RI G\QDVWLF JDPHV ZLWK FRPPX
QLFDWLRQ WHOOV XV WKDW LQ WKH FDVH RI GHFHQWUDOL]HG VLPXOWDQHRXV FRPPXQLFDWLRQ IURP
RQH FRKRUW WR WKH QH[W WKH HTXLOLEULXP VHW LV WKH VDPH DV LQ WKH IXOO PHPRU\ VWDQGDUG
UHSHDWHG JDPH ,Q RWKHU ZRUGV LQ WKLV FDVH FRPPXQLFDWLRQ FDQ LQGHHG VXEVWLWXWH IRU
PHPRU\ LQ WKH G\QDVWLF UHSHDWHG JDPH 7KRVH IDPLOLDU ZLWK VWDQGDUG LPSOHPHQWDWLRQ
ORJLF ZLOO QRW nQG WKH IROORZLQJ 7KHRUHP DQG LWV LPPHGLDWH &RUROODU\ YHU\ VXUSULVLQJ
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7KHQ IRU DQ\ GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO & WKHUH H[LVWV D 3%( Jex e
) & p RI WKH G\QDVWLF JDPH ZLWK FRPPXQLFDWLRQ SURWRFRO & WKDW LV HTXLYDOHQW WR
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,Q RWKHU ZRUGV WKH VDPH RXWFRPH SDWK RI DFWXDO SOD\ WDNHV SODFH LQ Ie DQG LQ
Jex e DQG DORQJ WKH HTXLOLEULXP SDWK HYHU\ LQGLYLGXDO LQ HYHU\ G\QDVW\ UHSRUWV
WUXWKIXOO\ WKH DFWXDO SOD\ DQG WKH KLVWRU\ UHSRUWHG WR KLP E\ WKH SUHYLRXV FRKRUW
WR QH[W FRKRUW LQ WKH G\QDVWLF JDPH
0RUHRYHU LI Q w  WKHUH DUH DW OHDVW WKUHH G\QDVWLHV WKHQ Jex ePD\ EH FKRVHQ
WR VDWLVI\ JeP I e  K ZKHQHYHU PL   K IRU DOO L ,Q RWKHU ZRUGV WKH VDPH
HTXLOLEULXP FRQWLQXDWLRQ SDWK RI SOD\ RFFXUV LQ Ie DQG LQ Jex eDIWHU DQ\ EHKDYLRU
KLVWRU\ K
7KH SURRI RI 7KHRUHP  LV LQ WKH $SSHQGL[ $V ZH PHQWLRQHG DERYH LW UXQV DORQJ
IDPLOLDU OLQHV 7KH DUJXPHQW UHTXLUHV EXLOGLQJ LQWR WKH HTXLOLEULXP RI WKH G\QDVWLF
UHSHDWHG JDPH WKH FRUUHFW LQFHQWLYHV IRU WUXWKIXO UHSRUWLQJ E\ DOO LQGLYLGXDOV LQ HDFK
FRKRUW ,Q WXUQ WKLV RI FRXUVH UHTXLUHV D PHFKDQLVP WR GHWHFW DQG SXQLVK OLHV ,Q’\QDVWLF 5HSHDWHG *DPHV 
WKH FDVH RI WZR G\QDVWLHV WKLV LV DFKLHYHG E\ VZLWFKLQJ WR D ?PXWXDO PLQPD[ SKDVH
ZKHQHYHU WZR FRQoLFWLQJ UHSRUWV DULVH :LWK PRUH WKDQ WZR G\QDVWLHV XQLODWHUDO
GHYLDWLRQV IURP WUXWKIXO UHSRUWLQJ DUH HDVLO\ LGHQWLnHG ,I RQH UHSRUW GLVDJUHHV ZLWK
WKH RWKHUV WKH LQGLYLGXDO ZKRVH UHSRUW LV QRW LQ OLQH ZLWK WKH RWKHUV LV SXQLVKHG
DSSURSULDWHO\ 6LQFH RQO\ VLQJOHSOD\HU GHYLDWLRQV IURP HTXLOLEULXP HYHU QHHG WR EH
FRQVLGHUHG WKLV LV HQRXJK WR LQGXFH WUXWKWHOOLQJ DV UHTXLUHG
6LQFH LW LV WULYLDO WKDW DQ\ HTXLOLEULXP RI WKH G\QDVWLF JDPH ZLWK FRPPXQLFDWLRQ
LV DOVR DQ HTXLOLEULXP RI WKH IXOO PHPRU\ JDPH DQ LPPHGLDWH FRUROODU\ RI 7KHRUHP
 LV WKDW WKH VHWV RI HTXLOLEULXP SD\Rm SURnOHV DUH WKH VDPH LQ WKH WZR FDVHV
&RUROODU\  /HW DQ\ GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO & DQG DQ\ FRPPRQ
GLVFRXQW IDFWRU p EH JLYHQ 7KHQ (&p ( p  
%HIRUH ZH WXUQ WR VHTXHQWLDO FRPPXQLFDWLRQ D nQDO UHPDUN DERXW 7KHRUHP 
DQG &RUROODU\  LV LQ RUGHU )LUVW WKH ?FURVVFKHFNLQJ DVSHFW RI WKH PHFKDQLVP ZH
FRQVWUXFW IRU WKUHH RU PRUH SOD\HUV LQ WKH SURRI LV E\ QR PHDQV QHZ %DOLJD &RUFKRQ
DQG 6MRVWURP  XVH WKLV W\SH RI PHFKDQLVP LQ D VWDWLF PRGHO RI FRPPXQLFDWLRQ
,W LV DOVR UHPLQLVFHQW RI FRPPXQLFDWLRQ PHFKDQLVPV LQ UHSHDWHG JDPHV ZLWK SULYDWH
PRQLWRULQJ )RU H[DPSOH %HQ3RUDWK DQG .DKQHPDQ  SURYH D )RON 7KHRUHP
ZKHQ SXEOLF FRPPXQLFDWLRQ LV DGPLVVLEOH LQ D UHSHDWHG ORFDO LQWHUDFWLRQ JDPH ZLWK
SULYDWH PRQLWRULQJ￿￿ 6SHFLnFDOO\ WKH\ VKRZ WKDW WKH )RON 7KHRUHP DSSOLHV LQ DQ\
SULYDWH PRQLWRULQJ JDPH LQ ZKLFK LQGLYLGXDO
V EHKDYLRU LV SHUIHFWO\ REVHUYHG E\ DW
OHDVW WZR RWKHUV /LNH RXUV WKHLU SURRI DOVR H[SORLWV D SURFHGXUH ZKHUHE\ WKH GHYLDWRU
LV LGHQWLnHG DV WKH RQH ZKRVH UHSRUW IDLOV WR FRUUHVSRQG WR LGHQWLFDO UHSRUWV RI DW OHDVW
WZR RWKHUV
 &RRUGLQDWLRQ )DLOXUH DQG 6HTXHQWLDO &RPPXQLFDWLRQ
&OHDUO\ HTXLOLEULD LQ WKH IXOO PHPRU\ JDPH UHSUHVHQW WKH RXWHU ERXQG RI ZKDW LV
SRVVLEOH LQ WKH G\QDVWLF UHSHDWHG JDPH $V ZH NQRZ IURP 7KHRUHP  DQG &RUROODU\
 GHFHQWUDOL]HG FRPPXQLFDWLRQ ZLWK VLPXOWDQHRXV FKRLFH RI PHVVDJH DFWLRQV DFKLHYHV
WKLV ERXQG ,Q D VHQVH WKLV HTXLYDOHQFH UHOLHV RQ DQ XQVHWWOLQJ SRWHQWLDO FRRUGLQD
WLRQ IDLOXUH LQ WKH FRPPXQLFDWLRQ VWDJH 7KLV IDLOXUH LV DV LQ PDQ\ RWKHU FRQWH[WV
IDFLOLWDWHG E\ WKH VLPXOWDQHRXV FKRLFH RI PHVVDJH DFWLRQV
7R PDNH WKLV REVHUYDWLRQ PRUH H[SOLFLW FRQVLGHU IRU LQVWDQFH WKH UHSHDWHG 3'
JDPH LQ )LJXUH  $ VWDQGDUG ZD\ RI VXSSRUWLQJ PXWXDO FRRSHUDWLRQ XWLOL]HV D MRLQW
SXQLVKPHQW HJ SHUPDQHQW UHYHUVLRQ WR WKH XQLTXH HTXLOLEULXP RI WKH VWDJH JDPH
DV D ZD\ WR GHWHU GHYLDWLRQV IURP WKH SDWK RI SHUSHWXDO FRRSHUDWLRQ +RZHYHU RQFH
￿￿6HH DOVR WKH SDSHUV E\ &RPSWH ￿￿￿￿￿￿￿ DQG .DQGRUL DQG 0DWVXVKLPD ￿￿￿￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
D GHIHFWLRQ LQ EHKDYLRU WDNHV SODFH HYHU\RQH LQFOXGLQJ WKH ?LQMXUHG SDUWLHV ZRXOG
SUHIHU WR ZKLWHZDVK WKH KLVWRU\ RI GHIHFWLRQ +RZHYHU LW LV FOHDU WKDW LW LV WKH VWUXFWXUH
RI WKH FRPPXQLFDWLRQ SURWRFRO WKDW SUHYHQWV DQ\ DJHQW IURP VLJQDOLQJ KLV LQWHQW WR
IDOVLI\ WKH WUXWK ,I FRPPXQLFDWLRQ ZHUH VHTXHQWLDO WKHQ WKH LQWHQW WR ?ZKLWHZDVK
FRXOG EH UHOD\HG E\ RQH PHPEHU RI WKH FXUUHQW FRKRUW WR WKH RWKHU
,Q WKLV 6HFWLRQ ZH H[SORUH WKH FRQVHTXHQFHV RI DVVXPLQJ WKDW PHVVDJH DFWLRQV DUH
WDNHQ VHTXHQWLDOO\ E\ LQGLYLGXDOV LQ D JLYHQ FRKRUW
7R NHHS PDWWHUV VLPSOH ZH H[DPLQH WKH VLPSOHVW FODVV RI SURWRFROV ZLWK VHTXHQWLDO
FKRLFH RI DFWLRQ PHVVDJHV :H FRQVLGHU WKH FODVV RI FRPPXQLFDWLRQ SURWRFROV WKDW DUH
GHFHQWUDOL]HG LQ WKH VHQVH WKDW ZH VSHFLnHG DERYH EXW PRGLnHG VR WKDW WKH LQGLYLGXDOV
LQ HDFK FRKRUW FKRRVH WKHLU PHVVDJH DFWLRQV RQH DIWHU WKH RWKHU
'HILQLWLRQ  :H VD\ WKDW D FRPPXQLFDWLRQ SURWRFRO LV D VHTXHQWLDO GHFHQWUDOL]HG
FRPPXQLFDWLRQ SURWRFRO LI LW FDQ EH REWDLQHG DV WKH IROORZLQJ VLPSOH PRGLnFDWLRQ RI D
VLPXOWDQHRXV FRPPXQLFDWLRQ SURWRFRO WKDW LV GHFHQWUDOL]HG LQ WKH VHQVH RI SURWRFRO
&￿ GHVFULEHG DERYH
7KHUH H[LVWV D SHUPXWDWLRQ PDSSLQJ t  IQJI  QJ WKDW GHVFULEHV
WKH RUGHU LQ ZKLFK WKH PHVVDJH DFWLRQV DUH FKRVHQ￿￿ ,Q RWKHU ZRUGV nUVW LQGLYLGXDO
t FKRRVHV D PHVVDJH DFWLRQ Dt￿￿￿  $t￿￿￿ ,PPHGLDWHO\ DIWHU DOO RWKHU LQGLYLGXDOV
LQ WKH FRKRUW REVHUYH Dt￿￿￿ 7KHQ LQGLYLGXDO t FKRRVHV D PHVVDJH DFWLRQ Dt￿￿￿ 
$t￿￿￿ ZKLFK LV WKHQ REVHUYHG E\ DOO RWKHU LQGLYLGXDOV LQ WKH VDPH FRKRUW 7KH FKRLFH RI
DFWLRQ PHVVDJHV WKHQ FRQWLQXHV LQ WKLV IDVKLRQ XQWLO LQGLYLGXDO tQ PDNHV KLV FKRLFH
7KH UHVW RI WKH GHWDLOV RI D VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO DUH
DV LQ ([DPSOH &￿ DERYH
:LWK D VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO 7KHRUHP  QR ORQJHU
KROGV 6RPH HTXLOLEULD RI WKH IXOO PHPRU\ JDPH DUH GHVWUR\HG E\ WKH LQFHQWLYHV WR
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)LJXUH  $  d  6WDJH *DPH
￿￿7KH DFWXDO SHUPXWDWLRQ PDSSLQJ t LV LUUHOHYDQW IRU DOO RXU UHVXOWV EHORZ￿ 8QOHVV ZH VSHFLI\
RWKHUZLVH LQ ZKDW IROORZV ZH DVVXPH WKDW t LV LQ IDFW WKH QDWXUDO RUGHU VR WKDW t￿L￿ L ￿’\QDVWLF 5HSHDWHG *DPHV 
,Q WKH IXOO PHPRU\ JDPH HYHU\ SD\Rm SURnOH LQ WKH VWULFWO\ LQGLYLGXDOO\ UDWLRQDO
VHW IY￿Y ￿ Y L!  L   JLV VXVWDLQDEOH DV DQ 63( LI p LV FORVH HQRXJK WR RQH￿￿
1RZ VXSSRVH WKDW WZR G\QDVWLHV SOD\ WKLV JDPH ZLWK VHTXHQWLDO GHFHQWUDOL]HG
FRPPXQLFDWLRQ :H DVVHUW WKDW DQ\ HTXLOLEULXP LQ ZKLFK D GHYLDWLRQ LV FRXQWHUHG
ZLWK SHUPDQHQW UHYHUVLRQ WR WKH ZRUVW 1DVK HTXLOLEULXP %5 FDQQRW EH VXVWDLQHG
&RQVLGHU WKH SHUSHWXDO UHSHWLWLRQ RI 7/ HDFK SHULRG 6XSSRVH IXUWKHU WKDW DW VRPH
GDWH W WKH GDWH W PHPEHU RI '\QDVW\  FKRRVHV WR ?FKHDW E\ GHYLDWLQJ WR 01 R Z
ERWK PHPEHUV RI JHQHUDWLRQ W FRPPXQLFDWH VHTXHQWLDOO\ WR GDWH W   LQGLYLGXDOV
'\QDVW\  FRPPXQLFDWHV nUVW ,I WKH GDWH W SOD\HU  ZKLWHZDVKHV E\ O\LQJ DERXW KLV
GHIHFWLRQ WKHQ SOD\HU  ZLOO FRQnUP WKH OLH XQOHVV S O D \ H UF D QE HP D G HD WO H D V WD V
ZHOO Rm E\ WHOOLQJ WKH WUXWK DERXW 0/ WDNHQ LQ WKH FXUUHQW SHULRG 7KLV PHDQV
WKDW LQ WKH FRQWLQXDWLRQ SOD\HU  PXVW UHFHLYH D SD\Rm RI DW OHDVW  IRU WHOOLQJ WKH
WUXWK +RZHYHU LI KH UHFHLYHV D SD\Rm RI PRUH WKDQ  WKHQ SOD\HU  ZLOO DOZD\V UHSRUW
?0/ HYHQ ZKHQ ?7/ ZDV WKH WUXH DFWLRQ WDNHQ
1RWLFH WKDW VLQFH FRPPXQLFDWLRQ LV FKHDS WDON WKH VWUXFWXUH RI WKH UHSRUWLQJ
?VXEJDPH UHPDLQV WKH VDPH DIWHU HYHU\ KLVWRU\￿￿ +HQFH WKH VHW RI FRQWLQXDWLRQ
HTXLOLEULD DIWHU WKH UHSRUWLQJ VWDJH PXVW UHPDLQ WKH VDPH <HW WKH UHSRUWLQJ ?VXE
JDPH ZLOO W\SLFDOO\ KDYH PXOWLSOH ?VXEJDPH SHUIHFW HTXLOLEULD RQH IRU HDFK SRVVLEOH
KLVWRU\ LQ WKH JDPH ,Q WKLV SDUWLFXODU JDPH WKLV PHDQV WKDW SOD\HU  PXVW EH LQGLmHU
HQW EHWZHHQ WUXWKIXO UHSRUWLQJ DQG ZKLWHZDVKLQJ 7KHUHIRUH SOD\HU 
V FRQWLQXDWLRQ
SD\Rm LQ WKH SXWDWLYH FRQWLQXDWLRQ LV  UHJDUGOHVV RI ZKHWKHU KH UHSRUWV ?7/ RU
?0/
0RUHRYHU VLQFH LQ WKH SXWDWLYH HTXLOLEULXP ? LV WKH K\SRWKHVL]HG FRQWLQX
DWLRQ DIWHU D GHYLDWLRQ SOD\HU  PXVW KDYH DQ LQFHQWLYH WR WUXWKIXOO\ UHSRUW ?0/
DIWHU KLV RZQ GHYLDWLRQ %XW VLQFH SOD\HU  ZLOO WUXWKIXOO\ UHSRUW ?0/ VKRXOG
SOD\HU  DWWHPSW WR OLH WKH FRQWLQXDWLRQ SD\Rm SURnOH DIWHU WKH VHTXHQFH RI UHSRUWV
? 7/0/ PXVW EH  7KDW LV LI SOD\HU  DWWHPSWV WR OLH DQG SOD\HU 
UHSRUWV WKH WUXWK WKHQ SOD\HU  PXVW EH LQGLmHUHQW EHWZHHQ KLV UHSRUWV DQG SOD\HU
 PXVW QR EHWWHU Rm WKDQ LI KH WROG WKH WUXWK ,Q WKH ODWWHU FDVH SOD\HU  FDQQRW
EH VWULFWO\ ZRUVH Rm VLQFH KLV ORZHVW IHDVLEOH SD\Rm LV  DQG VR KH WRR LV LQGLmHUHQW
EHWZHHQ KLV UHSRUWV
7KH SUREOHP KRZHYHU LV WKDW  LV QRW D IHDVLEOH 63( FRQWLQXDWLRQ SD\Rm LQ WKH
JDPH +HQFH WKH PXWXDO FRRSHUDWLRQ HTXLOLEULXP XVLQJ WKHVH SDUWLFXODU SXQLVKPHQWV
￿￿1RWLFH WKDW￿ DV LV RIWHQ WKH FDVH￿ WKH ￿ORZHU￿ ERXQGDU\ RI WKH LQGLYLGXDOO\ UDWLRQDO VHW LV QRW
VXVWDLQDEOH￿ H[FHSW RI FRXUVH IRU WKH RULJLQ ￿￿￿￿￿ ZKLFK LV D 1DVK HTXLOLEULXP RI WKH VWDJH JDPH￿
￿￿:H SXW ?VXEJDPH￿ LQ TXRWHV VLQFH WKH UHSRUWLQJ VWDJH LV QRW OLWHUDOO\ D SURSHU VXEJDPH RI WKH
G\QDVWLF JDPH￿ 1HYHUWKHOHVV RQH FDQ UHIHU WR WKH VXEJDPH SHUIHFW HTXLOLEULD RI WKH H[WHQVLYH IRUP


















































































































FDQQRW EH VXVWDLQHG 7KH UHOHYDQW SRUWLRQ RI WKH JDPH WUHH LQ WKH PHVVDJH SKDVH LV
UHSUHVHQWHG LQ D VFKHPDWLF ZD\ LQ )LJXUH  EHORZ￿￿
 6HTXHQWLDO &RPPXQLFDWLRQ 7KH 1HFHVVLW\ RI D ?1HXWUDO +LVWRULDQ
7KH DERYH H[DPSOH GHPRQVWUDWHV WKDW WKH SRWHQWLDO IRU VHTXHQWLDO PRYHV WR EUHDN
WKH ?FRRUGLQDWLRQ IDLOXUH WKDW SUHYHQWHG ZKLWHZDVKLQJ LQ WKH VLPXOWDQHRXV FDVH LV
HQRXJK IRU ZKLWHZDVKLQJ WR RFFXU LQ VRPH FDVHV 7KH H[DPSOH DOVR GHPRQVWUDWHV D
JHQHUDO SURSHUW\ RI SHUIHFW HTXLOLEULD ZKHQ FRPPXQLFDWLRQ LV VHTXHQWLDO 7R FKDUDF
WHUL]H WKLV SURSHUW\ VRPH IXUWKHU QRWDWLRQ LV UHTXLUHG
:H ZLOO GHQRWH E\ DLb￿ WKH L b WXSOH RI PHVVDJH DFWLRQV FKRVHQ E\ LQGLYLGXDOV
Lb E\ FRQYHQWLRQ VHW D￿    ,Q WKLV ZD\ ZH FDQ WKHQ ZULWH WKH VWUDWHJ\ RI
LQGLYLGXDO L LQ WKH FRPPXQLFDWLRQ URXQG DV GHWHUPLQLQJ DL   xLP}DLb￿ ,Q RWKHU
ZRUGV L FKRRVHV KLV PHVVDJH DFWLRQ DV D IXQFWLRQ RI WKH PHVVDJH P   P ￿ P Q
VHQW E\ WKH SUHYLRXV FRKRUW WKH FXUUHQW DFWLRQ SURnOH } DQG WKH PHVVDJH DFWLRQV
￿￿&OHDUO\￿ HDFK SOD\HU KDV ￿ FKRLFHV DW HDFK QRGH LQ WKH FRPSOHWH YHUVLRQ RI WKH WUHH GUDZQ LQ
)LJXUH￿_R Q HI R UH D F KS R VVLEOH RXWFRPH RI SOD\ DW W b ￿￿ :H KDYH RQO\ UHSUHVHQWHG WKH WZR
UHOHYDQW RQHV SXUHO\ IRU WKH VDNH RI YLVXDO FODULW\￿’\QDVWLF 5HSHDWHG *DPHV 
DLb￿ FKRVHQ E\ LQGLYLGXDOV  WKURXJK WR L b  LQ WKH FXUUHQW FRKRUW ,Q WKLV ZD\ x
GHWHUPLQHV DQ HQWLUH SDWK D RI PHVVDJH DFWLRQV
D￿   x￿P}D
￿D ￿ x ￿  P}D
￿D L  x LP}D
Lb￿D Q  x QP}D
Qb￿
* L Y H QV X F KDS D W KD  ZH ZLOO VD\ WKDW DQRWKHU SDWK A D GHSDUWV IURP D LI D￿  A D ￿ LH
DW OHDVW RQH SOD\HU
V DFWLRQV LQ HDFK SDWK FRLQFLGH
,Q DQ\ VHTXHQWLDO GHFHQWUDOL]HG SURWRFRO WKH FKRLFH RI SURnOH Jx GHWHUPLQHV D
UHSRUWLQJ ?VXEJDPH LQ WKH FRPPXQLFDWLRQ URXQG 7KLV ?VXEJDPH LV FDQ EH YLHZHG
DV DQ H[WHQVLYH IRUP JDPH RI SHUIHFW LQIRUPDWLRQ 7KH ?WHUPLQDO QRGHV RI WKLV
H[WHQVLYH IRUP JDPH DUH WKH HTXLOLEULXP FRQWLQXDWLRQV WKDW EHJLQ ZLWK WKH QH[W JHQ
HUDWLRQ
V SOD\ RI WKH JDPH 6LQFH FRPPXQLFDWLRQ LV FKHDS WDON WKH WHUPLQDO QRGHV RI
WKLV JDPH GR QRW YDU\ ZLWK SDVW UHSRUWV DQG SOD\ :H ZULWH Y   9 JxM DW RG H Q R W H
WKH SD\Rm YHFWRU DVVRFLDWHG ZLWK WKH WHUPLQDO QRGH UHDFKHG E\ SDWK D JLYHQ WKDW WKH
FRQWLQXDWLRQ RI SOD\ LV GHWHUPLQHG E\ Jx :KHQ WKH SDWK KDV RQO\ EHHQ GHWHUPLQHG
X SW R V D \ S O D \ H UM 
V UHSRUW LH ZKHQ WKH SDWK LV DM   D ￿D Mb￿ WKHQ SOD\HUV

VWUDWHJLHV xM￿￿x QDUH XVHG WR GHWHUPLQH WKH WHUPLQDO QRGH 6LQFH WKHVH VWUDWHJLHV
GHSHQG LQ WXUQ RQ SULRU KLVWRU\ P} ZH PXVW ZULWH 9 JxM P}DM WR GHQRWH
WKH WHUPLQDO QRGH UHDFKHG E\ SDWK DM JLYHQ KLVWRU\ P} DQG VWUDWHJLHV Jx ,Q
WKH UHVXOW EHORZ WKH UHSRUWLQJ VXEJDPH UHIHUV WR WKH LQGXFHG H[WHQVLYH IRUP JDPH LQ
WKH PHVVDJH SKDVH ZKRVH WHUPLQDO SD\RmV DUH HTXLOLEULXP FRQWLQXDWLRQ SD\RmV
7KHRUHP  1HFHVVLW\ RI D ?1HXWUDO +LVWRULDQ )L[ D VHTXHQWLDO GHFHQWUDOL]HG
SURWRFRO & DQG n[ D 3%( Jx ) &/ H WD ￿DQG D￿￿ GHQRWH WZR HTXLOLEULXP SDWKV
LQ WKH UHSRUWLQJ VXEJDPH DQG OHW P￿} ￿DQG P￿￿} ￿￿ GHQRWH WKH WZR SULRU KLVWRULHV
RI PHVVDJH DQG DFWLRQ SURnOHV ZKLFK LQGXFH SDWKV D￿ DQG D￿￿ UHVSHFWLYHO\ 7KHQ IRU
DW OHDVW RQH RI WKH SDWKV VD\ D￿￿ WKHUH LV DQRWKHU SDWK D ZKLFK GHSDUWV IURP D￿￿
DQG WKHUH LV D SOD\HU M DQG D SDLU RI GLVWLQFW DFWLRQ PHVVDJHV DM DQG A DM VXFK WKDW








,Q ZRUGV WKHUH H[LVW D SDWK D GHSDUWLQJ IURP HLWKHU D￿ RU D￿￿ RQ ZKLFK VRPH
SOD\HU D ?QHXWUDO KLVWRULDQ GLVWLQJXLVKHV EHWZHHQ P￿} ￿DQG P￿￿}￿￿ XVLQJ WZR
DFWLRQ PHVVDJHV EHWZHHQ ZKLFK KH LV LQ IDFW LQGLmHUHQW
7KH UHVXOW JLYHV QHFHVVDU\ FRQGLWLRQV IRU WKH H[LVWHQFH RI PXOWLSOH HTXLOLEULD RI
WKH PHVVDJH JDPH 7KLV LV RI FUXFLDO LPSRUWDQFH VLQFH WKH PHVVDJH JDPH PXVW KDYH
PXOWLSOH HTXLOLEULD LQ RUGHU WR VXFFHVVIXOO\ SXQLVK GHYLDWLRQV 7KDW LV VLQFH WKH QH[W
JHQHUDWLRQ KDV QR LQGHSHQGHQW YHULnFDWLRQ RI WKH DFWXDO KLVWRU\ ERWK WKH FRQWLQXDWLRQ’\QDVWLF 5HSHDWHG *DPHV 
IURP SUHVFULEHG SOD\ DQG WKH FRQWLQXDWLRQV DIWHU GHYLDWLRQV PXVW DOO EH HTXLOLEULXP
FRQWLQXDWLRQV RI WKH UHSRUWLQJ JDPH 7KH ROGHU JHQHUDWLRQ PXVW EH DEOH WR FRRUGLQDWH
HLWKHU RQ WKH RULJLQDO HTXLOLEULXP SDWK FRQWLQXDWLRQ RU RQ WKH SXQLVKPHQW FRQWLQX
DWLRQ *HQHUDOO\ WKHUH ZLOO EH DW OHDVW Q   HTXLOLEULD RI WKH PHVVDJH JDPH 2QH
IRU WKH HTXLOLEULXP SUHVFULSWLRQ DQG RQH HDFK IRU HDFK LQGLYLGXDO
V GHYLDWLRQ IURP
HTXLOLEULXP
+RZHYHU EHFDXVH WKH UHSRUWLQJ JDPH FDQQRW YDU\ ZLWK SULRU KLVWRU\ WKH PXOWLSOLF
LW\ RI HTXLOLEULD LQ WKH UHSRUWLQJ JDPH LPSOLHV WKDW VXEJDPH LV QRQJHQHULF 6RPHZKHUH
WKHUH PXVW EH ?WLHV LQ VRPHRQH
V SD\Rm DQG WKHVH WLHV PXVW KDYH WKH VWUXFWXUH GH
VFULEHG LQ 7KHRUHP  7KLV VWUXFWXUH LPSOLHV WKDW LQ HYHU\ 3%( Jex e WKH UHSRUWLQJ
VXEJDPH PXVW XWLOL]H D ?QHXWUDO KLVWRULDQ
6SHFLnFDOO\ LQ DQ\ SDLU RI HTXLOLEULXP SDWKV WKHUH H[LVWV VRPHRQH ZKRVH SRWHQWLDO
YHWR RI RQH RI WKH SDWKV LV JRYHUQHG E\ WKH ODWHU FKRLFH RI D ?QHXWUDO KLVWRULDQ SOD\HU
M 7KH QHXWUDO KLVWRULDQ LV RQH ZKR XVHV KLV LQGLmHUHQFH EHWZHHQ WZR WHUPLQDO SD\RmV
LH KLV ?QHXWUDOLW\ WR LQoXHQFH WKH HDUOLHU PHVVDJHV RI RWKHUV ,Q HVVHQFH WKH QHX
WUDO KLVWRULDQ VFUHHQV DQG YHULnHV WKH WUXWKIXOQHVV RI RWKHUV
 UHSRUWV ZKLOH UHPDLQLQJ
LQGLmHUHQW LQ WKH SURFHVV $Q H[SOLFLW FRQVWUXFWLRQ WKDW LGHQWLnHV WKH EHKDYLRU RI WKLV
QHXWUDO KLVWRULDQ LV JLYHQ LQ WKH SURRI RI 7KHRUHP  LQ WKH QH[W 6HFWLRQ
 6HOI *HQHUDWLRQ
8VLQJ D E\ QRZ VWDQGDUG QRWLRQ RI VHOI JHQHUDWLQJ VHWV RI $EUHX  DQG $EUHX
3HDUFH DQG 6WDFFKHWWL   RQH FDQ FRQVWUXFW HTXLOLEULXP SD\Rm VHWV IRU
VHTXHQWLDO SURWRFROV )RUPDOO\ D VHW 9 LV VHOIJHQHUDWLQJ LI IRU HDFK Y 9WKHUH H[LVWV




L} bLI R UH D F KLDQG HDFK }￿
L ,W LV QRW GLpFXOW
WR VKRZ WKDW DOO VHOI JHQHUDWLQJ VHWV DUH FRQWDLQHG LQ WKH 63( SURnOHV (p RI WKH
VWDQGDUG UHSHDWHG JDPH ,QGHHG (p LWVHOI DV ZHOO DV DQ\ VWDJH 1DVK SD\Rm YHFWRU
DUH VHOI JHQHUDWLQJ VHWV 7KH IROORZLQJ 7KHRUHP MXVWLnHV RXU LQWHUHVW LQ D VSHFLDO W\SH
RI VHOI JHQHUDWLQJ VHWV WKRVH WKDW DUH UHFWDQJOHV LQ , 5
Q ,W DVVHUWV WKDW DQ\ UHFWDQJXODU
VHOI JHQHUDWLQJ VXEVHW LV VXVWDLQDEOH LQ DQ\ VHTXHQWLDO GHFHQWUDOL]HG SURWRFRO SURYLGHG
WKDW WKH SURWRFRO DOORZV HDFK LQGLYLGXDO WR UHSRUW KLVWRULHV DQG FRQWLQXDWLRQ SD\RmV
WR WKH QH[W JHQHUDWLRQ RI SOD\HUV
7KHRUHP  )L[ DQ\  p D Q G O H W 9 EH D VHOIJHQHUDWLQJ FORVHG UHFWDQJOH
LQ WKH IXOO PHPRU\ UHSHDWHG JDPH JLYHQ p 7KHQ IRU DQ\ VHTXHQWLDO GHFHQWUDOL]HG
FRPPXQLFDWLRQ SURWRFRO &L QZ K L F K+t$ LIRU HDFK L
9t(
& p ’\QDVWLF 5HSHDWHG *DPHV 
7KH SURRI LQ WKH $SSHQGL[ JLYHV DQ H[SOLFLW DFFRXQW RI KRZ WKH ?QHXWUDO KLVWRULDQ
LV XVHG WR VXVWDLQ SD\RmV LQ WKH VHOI JHQHUDWLQJ UHFWDQJOH 5RXJKO\ VSHDNLQJ JLYHQ
DQ\ SRLQW LQ 9 D SURWRFRO LV FRQVWUXFWHG LQ ZKLFK SOD\HU  ZKR VSHDNV VHFRQG
VHUYHV DV WKH QHXWUDO KLVWRULDQ $IWHU SOD\HU 
V ZKR VSHDNV nUVW UHSRUW SOD\HU  LV
DVNHG WR ?FRQnUP LW RU QRW 7KH PHVVDJHV RI DOO RWKHU SOD\HUV DUH LJQRUHG ,I SOD\HU
 FRQnUPV 
V UHSRUW WKHQ SOD\ XQIROGV DV GLFWDWHG E\ D SDUWLFXODU 63( RI WKH IXOO
PHPRU\ JDPH ,I RQ WKH RWKHU KDQG SOD\HU  GHYLDWHV IURP UHSRUWLQJ WKH WUXWK WKLV LV
WUHDWHG DV LI KH KDG EHKDYLRUDOO\ GHYLDWHG IURP HTXLOLEULXP SOD\ DQG KH LV SXQLVKHG
E\ EHLQJ DZDUGHG WKH ORZHVW SRVVLEOH SD\Rm LQ 9 7KH HTXLOLEULXP LV DOVR FRQVWUXFWHG
VR WKDW SOD\HU  LV DOZD\V LQGLmHUHQW EHWZHHQ FRQnUPLQJ 
V UHSRUW RU QRW 7KXV
H[SORLWLQJ WKH SURSHUWLHV RI 9 ERWK  DQG  DUH JLYHQ WKH FRUUHFW LQFHQWLYHV WR UHSRUW
WKH WUXWK DQG WR VHUYH DV WKH ?QHXWUDO KLVWRULDQ UHVSHFWLYHO\
7KH TXHVWLRQ RI ZKHWKHU DQ\ SDUWLFXODU UHFWDQJXODU VXEVHW RI WKH HTXLOLEULXP SD\
Rm VHW (p LV VHOI JHQHUDWLQJ LV RSHQ +RZHYHU SDUWLFXODU H[DPSOHV RI UHFWDQJXODU
VHOI JHQHUDWLQJ VHWV DUH QRW GLpFXOW WR FRQVWUXFW &OHDUO\ LQGLYLGXDO 1DVK HTXLOLEULXP
SD\Rm SURnOHV DUH GHJHQHUDWH VHOIJHQHUDWLQJ UHFWDQJOHV 7R VHH WKDW PRUH LQWHUHVW
LQJ UHFWDQJXODU VHOI JHQHUDWLQJ VHWV DUH FRPPRQ FRQVLGHU RQFH DJDLQ WKH 3ULVRQHU
V
'LOHPPD JDPH LQ )LJXUH  LQ WKH ,QWURGXFWLRQ
:H FODLP WKDW IRU p      WKH UHFWDQJOH IY      Y  J LV VHOI JHQHUDWLQJ
1RWLFH WKDW WKLV LQFOXGHV PXWXDO FRRSHUDWLRQ :KLOH ZH GRQ
W YHULI\ WKH SURSHUW\ IRU
DOO SURnOHV LQ WKH VHW ZH FDQ HDVLO\ GR VR IRU WKH H[WUHPDO RQHV )LUVW FRQVLGHU 
7KH IROORZLQJ LV D 63( VLPSOH SHQDO FRGH $Q\ GHYLDWLRQ IURP  E\ VD\ D SOD\HU
 LV IROORZHG E\ D RQH SHULRG SXQLVKPHQW LQ ZKLFK WKH\ SOD\ }￿&     } ￿  &  
    )ROORZLQJ WKLV WKH SOD\HUV UHYHUW WR PXWXDO FRRSHUDWLRQ )XUWKHU GHYLDWLRQV E\
SOD\HU  UHVWDUW WKH SXQLVKPHQW GHYLDWLRQV E\ SOD\HU  DUH FRXQWHUHG E\ WKH VDPH
SXQLVKPHQWV VZLWFKLQJ WKH SOD\HUV
 UROHV
:KLOH WKH RQH VKRW SXQLVKPHQW JLYHV SOD\HU  D VWDJH SD\Rm RI b  KLV G\QDPLF
SD\Rm LQ WKH SXQLVKPHQW SKDVH LV  VLQFH   b pb    pZ K H Qp     7KH
SD\Rm WR SOD\HU  LQ SOD\HU 
V SXQLVKPHQW SKDVH LV bpp   1RWH WKDW SOD\HU
 REWDLQV SD\Rm RI XQLW\ IURP SHUSHWXDO GHYLDWLRQ +HQFH D ZHDN EHVW UHVSRQVH LV
WR VXEPLW WR SXQLVKPHQW LQ RUGHU WR REWDLQ  LQ WKH FRQWLQXDWLRQ 7KLV SHQDO FRGH
VLPXOWDQHRXVO\ YHULnHV WKDW WKH SURnOHV  DQG  DUH DOO 63( SURnOHV
VLQFH SXQLVKPHQW FRQWLQXDWLRQV DUH REYLRXVO\ 63( RXWFRPHV DV ZHOO 7R VHH WKDW
 LV DOVR D 63( SURnOH ZH FRQVWUXFW D SHQDO FRGH ZKLFK VXSSRUWV      DV
IROORZV SOD\ }L&    DSSUR[LPDWHO\ HDFK SHULRG $Q\ GHYLDWLRQ LV PHW ZLWK
RQH SHULRG UHYHUVLRQ WR WKH 1DVK HTXLOLEULXP DIWHU ZKLFK WLPH SOD\ UHVXPHV DV EHIRUH
7KLV FDQ EH YHULnHG WR EH D 63( SHQDO FRGH 6LQFH WKH YDOXH RI WKH SXQLVKPHQW SURnOH
LV  LW FRQVWLWXWHV D 63( FRQWLQXDWLRQ 2WKHU SD\RmV LQ WKH UHFWDQJOH PD\ EH
VKRZQ WR EH VXVWDLQHG PRUH HDVLO\ VLQFH WKH SXQLVKPHQW FRQWLQXDWLRQ ZLOO JHQHUDOO\’\QDVWLF 5HSHDWHG *DPHV 
EH KLJKHU DQG WKH RQH VKRW JDLQ WR GHYLDWLRQ ZLOO JHQHUDOO\ EH ORZHU￿￿
 &RVWO\ &RPPXQLFDWLRQ
2XU GLVFXVVLRQ VR IDU RI VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ KDV \LHOGHG WZR LQ
VLJKWV )LUVW RI DOO WKH SRWHQWLDO WR ZKLWHZDVK GRHV KDYH DQ LPSDFW RQ WKH VWUXFWXUH
RI HTXLOLEULD RI WKH UHSHDWHG JDPH 7KHRUHP  QR ORQJHU KROGV LQ WKLV FDVH 6RPH
HTXLOLEULD RI WKH IXOO PHPRU\ JDPH DUH QRW YLDEOH XQGHU VHTXHQWLDO GHFHQWUDOL]HG FRP
PXQLFDWLRQ EHFDXVH WKH\ ZRXOG OHDYH RQH RU PRUH LQGLYLGXDOV ZLWK DQ LQFHQWLYH WR
ZKLWHZDVK WKH SDVW DIWHU FHUWDLQ KLVWRULHV RI SOD\
2Q WKH RWKHU KDQG WKH ORJLF RI 7KHRUHP  GHPRQVWUDWHV WKDW ZKLWHZDVKLQJ FDQ EH
SUHYHQWHG HYHQ LI LW PDNHV DOO FXUUHQW DQG IXWXUH JHQHUDWLRQV EHWWHU Rm DQG HYHQ ZKHQ
LQGLYLGXDOV FDQ VLJQDO WKHLU LQWHQWLRQV WR FRRUGLQDWH RQ WKH ZKLWHZDVKLQJ RI SUHYLRXV
GHYLDWLRQV 6LQFH RXU H[DPSOHV VXJJHVW WKDW PRVW SD\RmV RI LQWHUHVW HJ PXWXDO
FRRSHUDWLRQ LQ 3ULVRQHU
V 'LOHPPD FDQ EH VXVWDLQHG E\ UHFWDQJXODU VHOI JHQHUDWLRQ
LI SOD\HUV DUH VXpFLHQWO\ SDWLHQW WKHVH SD\RmV DUH DOVR VXVWDLQDEOH E\ HTXLOLEULD RI
VHTXHQWLDO SURWRFROV 2XU QH[W VWHS LV WR VKRZ WKDW VXFK HTXLOLEULD DUH IUDJLOH
:H PRGLI\ WKH G\QDVWLF JDPH ZLWK VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ LQ WKH
IROORZLQJ ZD\ :H DVVXPH WKDW DQ ?LQnQLWHVLPDO FRVW LV DVVRFLDWHG ZLWK FRPPXQL
FDWLRQ VWUDWHJLHV WKDW DUH PRUH ?FRPSOH[ ,Q RWKHU ZRUGV ZH DVVXPH WKDW WKHUH DUH
FRVWV DWWDFKHG WR PRUH FRPSOH[ FRPPXQLFDWLRQ VWUDWHJLHV EXW WKDW WKH\ PDWWHU LQ WKH
FRPSDULVRQ EHWZHHQ WKH SD\RmV WKDW WZR VWUDWHJLHV \LHOG RQO\ LI WKHVH WZR VWUDWHJLHV
\LHOG DFWXDO SD\RmV IURP DFWXDO SOD\ WKDW LV WKDW DUH WKH VDPH 8VLQJ D VWDQGDUG
WHUP ZH FDOO WKHVH OH[LFRJUDSKLF FRVWV RI PRUH FRPSOH[ FRPPXQLFDWLRQ VWUDWHJLHV
2QFH WKH PRGHO LV PRGLnHG WR DOORZ IRU OH[LFRJUDSKLF FRVWV RI PRUH FRPSOH[ FRP
PXQLFDWLRQ VWUDWHJLHV LW EHKDYHV LQ D GUDPDWLFDOO\ GLmHUHQW ZD\ 7KHRUHP  DVVHUWV
WKDW RQFH FRPSOH[LW\ FRVWV DUH WDNHQ LQWR DFFRXQW WKH VHW RI 3%( RI WKH G\QDVWLF
JDPH VKULQNV WR 1 _ WKH VHW RI 1DVK HTXLOLEULD RI WKH VWDJH JDPH
:H EHJLQ ZLWK D GHnQLWLRQ RI ZKDW LW PHDQV IRU D VWUDWHJ\ WR EH PRUH FRPSOH[ WKDQ
DQRWKHU DW WKH FRPPXQLFDWLRQ VWDJH :H ZDQW WR GHHP D FRPPXQLFDWLRQ VWUDWHJ\ WR
EH PRUH FRPSOH[ WKDQ DQRWKHU LI LW SUHVFULEHV FRPPXQLFDWLRQ DFWLRQV WKDW GHSHQG
?PRUH nQHO\ RQ WKH KLVWRU\ RI SOD\ 7R GHVFULEH IRUPDOO\ ZKDW ZH PHDQ E\ PRUH
nQHO\ VRPH H[WUD QRWDWLRQ LV UHTXLUHG
5HFDOO WKDW ZLWK VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ WKH PHVVDJH DFWLRQ RI
LQGLYLGXDO L LV GHQRWHG E\ DL   xLP}DLb￿ ZKHUH P   P ￿P Q LV WKH PHVVDJH
VHQW E\ WKH SUHYLRXV FRKRUW } LV WKH FXUUHQW DFWLRQ SURnOH DQG DLb￿ LV WKH SURnOH RI
￿￿7KH ORJLF RI VXVWDLQLQJ ￿￿ ￿￿￿ ￿￿ FDQ EH DSSOLHG WR YHULI\ WKH VHOI JHQHUDWLQJ SURSHUW\ IRU RWKHU
LQWHULRU SRLQWV LQ WKH UHFWDQJOH￿’\QDVWLF 5HSHDWHG *DPHV 
PHVVDJH DFWLRQV FKRVHQ E\ LQGLYLGXDOV  WKURXJK WR L b  LQ WKH FXUUHQW FRKRUW /HW
0L EH WKH VHW RI DOO SRVVLEOH WXSOHV P}DLb￿￿￿
*LYHQ D FRPPXQLFDWLRQ VWUDWHJ\ xL ZH FDQ RI FRXUVH LGHQWLI\ WKH ZD\ LQ ZKLFK xL
SDUWLWLRQV 0L :H OHW WKLV SDUWLWLRQ EH GHQRWHG E\ 3LxL 7KH ?FHOO RI 3LxLW K D W
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/DVWO\ DV LV VWDQGDUG LI WKH SDUWLWLRQ 3LxLL VFRDUVHU WKDQ WKH SDUWLWLRQ 3Lx￿
LZ H
ZULWH 3LxL 3 L x ￿
L￿￿
:H FDQ QRZ SURFHHG ZLWK D IRUPDO GHnQLWLRQ RI WKH DVVHUWLRQ WKDW D FRPPXQLFDWLRQ
VWUDWHJ\ LV PRUH FRPSOH[ WKDQ DQRWKHU￿￿
'HILQLWLRQ  :H VD\ WKDW FRPPXQLFDWLRQ VWUDWHJ\ x￿
L LV PRUH FRPSOH[ WKDQ FRP
PXQLFDWLRQ VWUDWHJ\ xL LI DQG RQO\ LI 3LxL 3 L x ￿
L  ￿￿
$V ZH DQWLFLSDWHG DERYH ZH DVVXPH WKDW ZKHQHYHU WKH SD\RmV VWHPPLQJ IURP WKH
UHSHDWHG VWDJHJDPH DUH HTXDO FRPPXQLFDWLRQ VWUDWHJLHV WKDW DUH OHVV FRPSOH[ LQ
WKH VHQVH RI 'HnQLWLRQ  DUH SUHIHUUHG 7KH HDVLHVW ZD\ WR LQFOXGH RXU DVVXPSWLRQ RI
￿￿6R￿ WR EH SUHFLVH ZH KDYH WKDW 0L   0 d c￿6￿ d $Lb￿￿ ZKHUH $Lb￿   $￿ d ￿￿￿ d $ Lb￿ LI
L w ￿￿ DQG $Lb￿   ￿ LI L  ￿￿
￿￿2I FRXUVH LQ WKLV FDVH ZH PD\ DOVR VD\ WKDW 3L￿x￿
L￿L VnQHU WKDQ 3L￿xL￿￿
￿￿7KH QRWLRQ RI FRPSOH[LW\ HPERGLHG LQ ’HnQLWLRQ ￿ EHORZ LV UHODWHG WR WKH GHnQLWLRQ RI FRPSOH[LW\
EDVHG RQ WKH QXPEHU RI VWDWHV LQ DQ DXWRPDWRQ QHHGHG WR LPSOHPHQW D VWUDWHJ\ ￿5XELQVWHLQ ￿￿￿￿￿
$EUHX DQG 5XELQVWHLQ ￿￿￿￿￿ $XPDQQ DQG 6RULQ ￿￿￿￿￿ 3LFFLRQH ￿￿￿￿￿ 5XELQVWHLQ DQG 3LFFLRQH ￿￿￿￿￿
&KDWWHUMHH DQG 6DERXULDQ ￿￿￿￿￿ DPRQJ RWKHUV￿￿ +RZHYHU￿ LW VKRXOG EH QRWHG WKDW WKH WZR DUH QRW
WKH VDPH￿ 7KH UHDVRQV DUH WZR￿IROG￿ )LUVW RI DOO￿ ZH GR QRW UHVWULFW DWWHQWLRQ WR VWUDWHJLHV WKDW DUH DW
DOO LPSOHPHQWDEOH E\ D nQLWH DXWRPDWRQ￿ ,Q WKLV VHQVH WKH ?GRPDLQ￿ RI ’HnQLWLRQ ￿ LV EURDGHU WKDQ
WKH RQHV EDVHG RQ FRXQWLQJ VWDWHV LQ D nQLWH DXWRPDWRQ￿ 6HFRQGO\￿ RXU GHnQLWLRQ EHORZ LV ?ZHDNHU￿
WKDQ WKH DXWRPDWRQ EDVHG RQHV LQ WKH IROORZLQJ VHQVH￿ *LYHQ WZR FRPPXQLFDWLRQ VWUDWHJLHV WKDW DUH
LPSOHPHQWDEOH E\ D nQLWH DXWRPDWRQ￿ LW LV SRVVLEOH WKDW RQH EH OHVV FRPSOH[ WKDQ WKH RWKHU LQ WKH
VHQVH WKDW LW UHTXLUHV IHZHU VWDWHV￿ EXW WKDW WKH WZR DUH QRW FRPSDUDEOH LQ WKH VHQVH RI ’HnQLWLRQ
￿ EHORZ￿ 2Q WKH RWKHU KDQG￿ LW LV HDV\ WR FKHFN WKDW LQ WKLV FDVH￿ LI RQH VWUDWHJ\ LV OHVV FRPSOH[
WKDQ WKH RWKHU LQ WKH VHQVH XVHG KHUH￿ WKHQ LW QHFHVVDULO\ LV OHVV FRPSOH[ WKDQ WKH RWKHU LQ WKH VHQVH
RI UHTXLULQJ IHZHU VWDWHV￿ :KLOH FRXQWLQJ VWDWHV SURYLGHV D FRPSOHWH RUGHU RI VWUDWHJLHV WKDW DUH
LPSOHPHQWDEOH E\ D nQLWH DXWRPDWRQ￿ ’HnQLWLRQ ￿ RQO\ GHnQHV D SDUWLDO RUGHU RQ WKLV VHW￿ 6HH DOVR
IRRWQRWH ￿￿ EHORZ￿
￿￿1RWLFH WKDW WKH FRPSOH[LW\ RI D FRPPXQLFDWLRQ VWUDWHJ\ RQO\ GHnQHV D SDUWLDO RUGHU RQ WKH VHW RI
FRPPXQLFDWLRQ VWUDWHJLHV LQ WKH VHQVH WKDW FOHDUO\ WKHUH H[LVW SDLUV xL DQG x￿
L VXFK WKDW ERWK 3L￿xL￿
￿ ￿3 L￿ x ￿
L￿D Q G3 L￿ x ￿
L￿￿ ￿3 L￿ x L￿K R O G ￿’\QDVWLF 5HSHDWHG *DPHV 
OH[LFRJUDSKLF FRVWV RI PRUH FRPSOH[ UHSRUWLQJ VWUDWHJLHV LV WR PRGLI\ WKH GHnQLWLRQ RI
DQ 3%( IRU WKH G\QDVWLF UHSHDWHG JDPH ZLWK VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ
'HILQLWLRQ  &RQVLGHU DQ 3%( Jex e IRU WKH G\QDVWLF UHSHDWHG JDPH ZLWK VH
TXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ :H VD\ WKDW Jex eLV UREXVW WR OH[LFRJUDSKLF
FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ LI DQG RQO\ LI IRU HYHU\ G\QDVW\ L DQG HYHU\













L LV PRUH FRPSOH[ WKDQ x￿
L LQ WKH VHQVH RI 'HnQLWLRQ 
*LYHQ D VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO & D Q GDF R P P R QG L V 
FRXQW IDFWRU p WKH VHW RI 3%( WKDW DUH UREXVW WR OH[LFRJUDSKLF FRPSOH[LW\ FRVWV RI
FRPPXQLFDWLRQ ZLOO EH GHQRWHG E\ a )&p ZKLOH WKH FRUUHVSRQGLQJ VHW RI SD\RmV ZLOO
EH GHQRWHG E\ a (&p WKURXJKRXW WKH UHVW RI WKH SDSHU
1RWLFH RQFH DJDLQ WKDW 'HnQLWLRQ  HPERGLHV WKH LGHD WKDW FRPSOH[LW\ FRVWV RI
FRPPXQLFDWLRQ RQO\ PDWWHU LI WKH SD\RmV IURP WKH UHSHDWHG VWDJH JDPH DUH WKH
VDPH $ 3%( LV UREXVW WR OH[LFRJUDSKLF FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ LI JLYHQ
WKH VWUDWHJLHV RI WKH RWKHUV QR LQGLYLGXDO FDQ FKRRVH D FRPPXQLFDWLRQ VWUDWHJ\ WKDW
OHDYHV KLV EDVLF SD\Rm XQDmHFWHG EXW ZKLFK KDV D ORZHU GHJUHH RI FRPSOH[LW\ WKDQ
WKH HTXLOLEULXP RQH
7KH LGHD LV WKDW SOD\HUV ZLOO QRW GLVWLQJXLVK KLVWRULHV WKDW KDYH HTXDO SD\RmV LQ WKH
HTXLOLEULXP FRQWLQXDWLRQ ,QGHHG ZK\ ZRXOG WKH\ H[SHQG HQHUJ\ WR GR RWKHUZLVH"
%XW LI D SOD\HU GRHV QRW PDNH nQH GLVWLQFWLRQV EHWZHHQ RWKHUZLVH LGHQWLFDO KLVWRULHV
WKHQ KH PXVW SOD\ WKH VDPH ZD\ DIWHU HDFK VXFK KLVWRU\ RI SOD\
1RWLFH WKDW WKH ZD\ ZH KDYH LQFRUSRUDWHG WKH UROH RI FRPSOH[LW\ FRVWV LQWR WKH
HTXLOLEULXP QRWLRQ IRU RXU PRGHO LV LQ VRPH VWURQJ VHQVH WKH ZHDNHVW SRVVLEOH RQH ,I
ZH PRGHOOHG WKH FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ WR EH HYHQ VPDOO EXW SRVLWLYH
WKHLU LPSDFW RQ WKH HTXLOLEULXP VHW FRXOG QRW EH VPDOOHU WKDQ LQ WKH OH[LFRJUDSKLF
FDVH ZH DUH FRQVLGHULQJ KHUH ,Q WKLV VHQVH 7KHRUHP  EHORZ UHIHUV WR WKH OLPLW FDVH
LQ ZKLFK FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ KDYH EHHQ VKUXQN WR ]HUR
7KHRUHP  /HW DQ\ VHTXHQWLDO GHFHQWUDOL]HG FRPPXQLFDWLRQ SURWRFRO & DQG DQ\
FRPPRQ GLVFRXQW IDFWRU p EH JLYHQ 7KHQ DQ\ 3%( Jex e WKDW LV UREXVW WR OH[L
FRJUDSKLF FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ KDV WKH IROORZLQJ IHDWXUHV 7KH DFWLRQ
SURnOH WDNHQ LQ DQ\ VXEJDPH }   JeP LV D 1DVK HTXLOLEULXP RI WKH VWDJH JDPH LQ
RWKHU ZRUGV JeP 1IRU HYHU\ P  0 0RUHRYHU WKH DFWLRQ SURnOH } LV WKH VDPH
LQ HYHU\ SHULRG DORQJ WKH HTXLOLEULXP SDWK _ H[FHSW SRVVLEO\ LQ WKH nUVW SHULRG’\QDVWLF 5HSHDWHG *DPHV 
7KH SURRI RI 7KHRUHP  LV LQ WKH $SSHQGL[ $ EULHI RXWOLQH RI WKH DUJXPHQW LV
DV IROORZV &RQVLGHU WKH EHJLQQLQJ RI D PHVVDJH VXEJDPH DIWHU DFWLRQ SURnOH } KDV
EHHQ WDNHQ 7KH VHTXHQFH RI DFWLRQ PHVVDJHV FKRVHQ E\ LQGLYLGXDOV  WKURXJK WR
Q QRZ GHWHUPLQH HQWLUHO\ WKH FRQWLQXDWLRQ SD\RmV 7KLV LV EHFDXVH WKH QH[W FRKRUW
ZLOO RQO\ REVHUYH P FKRVHQ E\ WKH FXUUHQW FRKRUW DQG ZLOO QRW EH DEOH WR FRQGLWLRQ
WKHLU EHKDYLRU RQ DQ\WKLQJ HOVH ,W LV WKHQ SRVVLEOH WR H[SORLW WKH VHTXHQWLDO QDWXUH
RI FRPPXQLFDWLRQ WRJHWKHU ZLWK WKH OH[LFRJUDSKLF FRPSOH[LW\ FRVWV DVVRFLDWHG ZLWK
FRPPXQLFDWLRQ VWUDWHJLHV WR VKRZ WKDW HTXLOLEULXP EHKDYLRU LQ WKH PHVVDJH VXEJDPH
ZLOO EH WKH VDPH UHJDUGOHVV RI } DQG RI WKH PHVVDJH UHFHLYHG IURP WKH SUHYLRXV FRKRUW
6LQFH WKH DFWLRQ PHVVDJHV FKRVHQ LQ HTXLOLEULXP PXVW EH WKH VDPH LQ HYHU\ FRPPX
QLFDWLRQ VXEJDPH UHJDUGOHVV RI KLVWRU\ LW QRZ IROORZV WKDW WKH FRQWLQXDWLRQ SD\RmV WR
HYHU\ LQGLYLGXDO FDQQRW GHSHQG HLWKHU RQ WKH FXUUHQW DFWLRQ SURnOH RU RQ WKH PHVVDJH
UHFHLYHG IURP WKH SUHYLRXV FRKRUW %XW WKHQ LW IROORZV LPPHGLDWHO\ WKDW WKH DFWLRQ
SURnOH } FKRVHQ LQ HYHU\ SHULRG FDQQRW EH DQ\WKLQJ RWKHU WKDQ D 1DVK HTXLOLEULXP RI
WKH VWDJH JDPH
7KH SRWHQWLDO WR ZKLWHZDVK LV TXLWH GHYDVWDWLQJ ZKHQ FRPPXQLFDWLRQ LV VHTXHQWLDO
DQG GHFHQWUDOL]HG DQG FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ KDYH HYHQ D OH[LFRJUDSKLF
LPSDFW RQ SD\RmV $OO GHYLDWLRQV ZLOO EH ZKLWHZDVKHG E\ WKH FXUUHQW FRKRUW &RQWLQ
XDWLRQ SD\RmV DUH WKHUHIRUH LQGHSHQGHQW RI FXUUHQW EHKDYLRU DQG RQO\ EHKDYLRU WKDW
LV HTXLOLEULXP LQ D VWDWLF VHQVH ZLOO VXUYLYH LQ DQ\ HTXLOLEULXP RI WKH G\QDVWLF JDPH
 &RYHUXSV
6R IDU ZH KDYH DQDO\]HG WKH G\QDVWLF UHSHDWHG JDPH ZLWK FRPPXQLFDWLRQ SURWRFROV
WKDW HQVXUHG WKDW DOO WKH LQIRUPDWLRQ DYDLODEOH WR WKH FXUUHQW FRKRUW LV WKH UHVXOW RI
PHVVDJH DFWLRQV WDNHQ E\ WKH SUHYLRXV FRKRUW 2I FRXUVH WKLV LV DQ H[WUHPH DVVXPS
WLRQ $ PRUH ?UHDOLVWLF YLHZ LV WKDW WKH LQIRUPDWLRQ DYDLODEOH WR WKH FXUUHQW FRKRUW
LV D PL[WXUH RI WKH WUXH KLVWRU\ RI SOD\ DQG RI WKH FRPPXQLFDWLRQ EHKDYLRU RI WKH
SUHYLRXV FRKRUWV 7KH SXUSRVH RI WKLV VHFWLRQ LV WR FKDUDFWHUL]H HTXLOLEULXP EHKDY
LRU LQ WKH G\QDVWLF UHSHDWHG JDPH XQGHU RQH VXFK SRVVLEOH ?PL[HG FRPPXQLFDWLRQ
SURWRFRO
$V ZH PHQWLRQHG LQ 6HFWLRQ  ZH H[DPLQH D FRPPXQLFDWLRQ SURWRFRO LQ ZKLFK
WKH SDVW KLVWRU\ RI SOD\ OHDYHV D ?IRRWSULQW 7KLV IRRWSULQW ZLOO EH HQRXJK WR UH
YHDO WKH WUXH EHKDYLRU RI WKH SUHYLRXV FRKRUW XQOHVV WKH LQGLYLGXDOV LQ WKH FXUUHQW
FRKRUW XQDQLPRXVO\ DJUHH WR UHSRUW D GLmHUHQW KLVWRU\ WR WKH QH[W JHQHUDWLRQ $V ZH
DQWLFLSDWHG LQ 6HFWLRQ  ZH FDOO WKLV D PRGHO RI ?FRYHUXSV
7R GHVFULEH LQ GHWDLO WKH FRPPXQLFDWLRQ SURWRFRO ZLWK XQDQLPRXV FRQVSLUDF\ WR
FRYHUXS LW LV FRQYHQLHQW WR UHIHU EDFN WR ([DPSOH &￿ RI 6HFWLRQ  DERYH (VVHQWLDOO\
ZH QHHG WR nOO RXW WKH GHWDLOV RI &￿ DERYH ZH QHHG WR VSHFLI\ WKH KLVWRU\ Ke WKDW LV
UHSRUWHG WR WKH QH[W JHQHUDWLRQ LQ FDVH RI GLVDJUHHPHQW’\QDVWLF 5HSHDWHG *DPHV 
$V LQ ([DPSOH &￿O H W$ L 0 +  1RZ GHnQH j  0 d c6 d $  0 DV
jP}D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8VLQJ  ZH FDQ QRZ SURFHHG WR GHnQH RXU FRPPXQLFDWLRQ SURWRFRO ZLWK XQDQL
PRXV FRQVSLUDF\ WR FRYHUXS
'HILQLWLRQ  7KH G\QDVWLF UHSHDWHG JDPH ZLWK XQDQLPRXV FRQVSLUDF\ WR FRYHUXS
LV GHnQHG DV IROORZV
,QGLYLGXDOV LQ HDFK FRKRUW FKRRVH WKHLU PHVVDJH DFWLRQV VHTXHQWLDOO\ DV GHVFULEHG
LQ 6HFWLRQ  DERYH
&RQVLGHU D FRKRUW WKDW KDV UHFHLYHG PHVVDJH P IURP WKH SUHYLRXV FRKRUW $VVXPH
WKDW WKH LQGLYLGXDOV LQ WKH FXUUHQW FRKRUW KDYH FKRVHQ DFWLRQ SURnOH }/ H W D EH
WKH SURnOH RI DFWLRQ PHVVDJHV FKRVHQ E\ LQGLYLGXDOV LQ WKH FXUUHQW FRKRUW 7KHQ WKH
PHVVDJH UHFHLYHG E\ WKH QH[W FRKRUW LV JLYHQ E\ P  jP}DZ K H U HjLV DV LQ 
,Q RWKHU ZRUGV WKH PHVVDJH VHQW WR WKH QH[W FRKRUW LV HTXDO WR P}Z K H U HPLV
WKH PHVVDJH RI WKH SUHYLRXV FRKRUW DQG } LV WKH WUXH FXUUHQW DFWLRQ SURnOH XQOHVV DOO
LQGLYLGXDOV LQ WKH FXUUHQW FRKRUW FKRRVH LGHQWLFDO DFWLRQ PHVVDJHV D￿   D Q  K
,Q WKH ODWWHU FDVH WKH PHVVDJH SDVVHG RQ WR WKH QH[W JHQHUDWLRQ LV K
,W WXUQV RXW WKDW WKH VHW RI HTXLOLEULXP SD\RmV RI WKH G\QDVWLF UHSHDWHG JDPH ZLWK
XQDQLPRXV FRQVSLUDF\ WR FRYHUXS LV FRQWDLQHG ZLWKLQ WKH VHW RI HTXLOLEULD RI WKH IXOO
PHPRU\ JDPH WKDW VDWLVI\ D UHVWULFWLRQ WKDW KDV EHHQ DQDO\]HG EHIRUH _ QDPHO\ WKRVH
HTXLOLEULD RI WKH IXOO PHPRU\ JDPH WKDW DUH :HDNO\ 5HQHJRWLDWLRQ 3URRI KHQFHIRUWK
:53 LQ WKH VHQVH RI )DUUHOO DQG 0DVNLQ  7KLV LV RI LQGHSHQGHQW LQWHUHVW VLQFH
LW WHOOV XV WKDW 7KHRUHP  FDQ EH YLHZHG DV SURYLGLQJ QRQFRRSHUDWLYH IRXQGDWLRQV WR
WKH VHW RI :53 HTXLOLEULD LQ D UHSHDWHG JDPH
%HIRUH ZH SURFHHG DQ\ IXUWKHU IRU FRPSOHWHQHVV ZH JLYH D GHnQLWLRQ RI WKRVH 63(
WKDW DUH :53 LQ WKH IXOO PHPRU\ JDPH
'HILQLWLRQ  >)DUUHOO DQG 0DVNLQ @ &RQVLGHU WKH IXOO PHPRU\ JDPH RI 6HF
WLRQ  /HW Ie GHQRWH DQ 63( RI WKLV JDPH
:H VD\ WKDW I e LV :HDNO\ 5HQHJRWLDWLRQ 3URRI LI DQG RQO\ LI LW KDV WKH SURSHUW\
WKDW QR FRQWLQXDWLRQ HTXLOLEULXP LV VWULFWO\ 3DUHWRGRPLQDWHG E\ DQRWKHU FRQWLQXDWLRQ
HTXLOLEULXP’\QDVWLF 5HSHDWHG *DPHV 
,Q RWKHU ZRUGV DQ 63( Ie RI WKH IXOO PHPRU\ JDPH LV :53 LI DQG RQO\ LI WKHUH
H[LVW QR SDLU RI nQLWH KLVWRULHV K DQG K￿ VXFK WKDW
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7KURXJKRXW WKH UHVW RI WKH SDSHU JLYHQ D FRPPRQ GLVFRXQW IDFWRU p WKH VHW RI 63(
RI WKH IXOO PHPRU\ JDPH WKDW DUH :53 LV GHQRWHG E\ )5p ZKLOH WKH FRUUHVSRQGLQJ
VHW RI SD\Rm SURnOHV LV GHQRWHG E\ (5p
:H DUH QRZ UHDG\ WR VWDWH RXU ODVW UHVXOW
7KHRUHP  /HW D FRPPXQLFDWLRQ SURWRFRO & ZLWK XQDQLPRXV FRQVSLUDF\ WR FRYHUXS
DQG D FRPPRQ GLVFRXQW IDFWRU p EH JLYHQ 7KHQ (&p t( 5 p   ,Q RWKHU ZRUGV WKH
VHW RI 3%( SD\RmV LQ WKH G\QDVWLF UHSHDWHG JDPH ZLWK XQDQLPRXV FRQVSLUDF\ WR
FRYHUXS LV FRQWDLQHG ZLWKLQ WKH VHW RI 63( RI WKH IXOO PHPRU\ JDPH WKDW DUH :53
7KH SURRI RI 7KHRUHP  LV LQ WKH $SSHQGL[ ,QWXLWLYHO\ WKH DUJXPHQW WKDW PDNHV
LW KROG UXQV DORQJ WKH IROORZLQJ OLQHV
&RQVLGHU D UHSRUWLQJ VXEJDPH RI WKH G\QDVWLF UHSHDWHG JDPH LQ ZKLFK WKH SOD\HUV
FKRRVH WKHLU DFWLRQV VHTXHQWLDOO\ IURP  WR Q 6XSSRVH WKDW WKH HTXLOLEULXP SUHVFULEHV
WKDW DOO LQGLYLGXDOV UHSRUW WKH DFWLRQ SURnOH } EXW WKDW WKH FRQWLQXDWLRQ SD\RmV DV
VRFLDWHG ZLWK WKHVH UHSRUWV DUH VWULFWO\ 3DUHWRGRPLQDWHG E\ WKH FRQWLQXDWLRQ SD\RmV
DVVRFLDWHG ZLWK DQRWKHU SURnOH RI PHVVDJH DFWLRQV WKDW DUH GLmHUHQW IURP WKH ?WUXH
} 7KHQ XVLQJ EDFNZDUGV LQGXFWLRQ RQ WKH VHW RI LQGLYLGXDOV ZLWKLQ WKH UHSRUWLQJ
?VXEJDPH  LW LV SRVVLEOH WR VKRZ WKDW WKH WUXH UHSRUWLQJ EHKDYLRU FRXOG QRW EH DQ
HTXLOLEULXP LQ WKH nUVW SODFH 6LQFH HYHU\ LQGLYLGXDO FDQ XQLODWHUDOO\ WULJJHU WKH WUXH
} WR EH FRPPXQLFDWHG WR WKH QH[W FRKRUW LW LV DOVR SRVVLEOH WR VKRZ WKDW LW FDQQRW EH
WKH FDVH WKDW HTXLOLEULXP EHKDYLRU SUHVFULEHV XQDQLPRXV UHSRUWLQJ RI D ?IDOVH } WKDW
LV DVVRFLDWHG ZLWK FRQWLQXDWLRQ SD\RmV WKDW DUH VWULFWO\ GRPLQDWHG E\ WKH FRQWLQXDWLRQ
SD\RmV DVVRFLDWHG ZLWK WKH WUXH SURnOH } ,Q WKLV ZD\ LW LV SRVVLEOH WR VKRZ WKDW WKH
HTXLOLEULXP EHKDYLRU LQ WKH UHSRUWLQJ VXEJDPH FDQQRW EH DVVRFLDWHG ZLWK D SURnOH RI
FRQWLQXDWLRQ SD\RmV WKDW DUH GRPLQDWHG E\ WKH FRQWLQXDWLRQ SD\RmV DVVRFLDWHG ZLWK
DQRWKHU SURnOH RI PHVVDJH DFWLRQV +HQFH QR FRQWLQXDWLRQ HTXLOLEULXP FDQ EH VWULFWO\
3DUHWRGRPLQDWHG E\ DQRWKHU FRQWLQXDWLRQ HTXLOLEULXP
 &RQFOXGLQJ 5HPDUNV
7KLV SDSHU H[DPLQHV SOD\ LQ G\QDVWLF UHSHDWHG JDPHV 6LQFH HDFK QHZ JHQHUDWLRQ
FDQQRW SHUIHFWO\ REVHUYH SULRU SOD\ WKH\ PXVW UHO\ RQ PHVVDJHV RI WKH SULRU JHQ
HUDWLRQ :KHQ WKHVH PHVVDJHV FRQVWLWXWH FKHDS WDON WKHQ FRPPXQLFDWLRQ SURWRFROV’\QDVWLF 5HSHDWHG *DPHV 
PXVW JXDUG DJDLQVW ZKLWHZDVKLQJ :KHQ VRPH SULRU LQIRUPDWLRQ LV DYDLODEOH WKHQ
SURWRFROV PXVW GHWHU FRYHUXSV 5HODWHG LVVXHV DULVH LQ WZR UHFHQW G\QDVWLF RYHUODS
SLQJ JHQHUDWLRQV PRGHOV RI RUJUDQL]DWLRQV E\ .RED\DVKL  DQG /DJXQRm DQG
0DWVXL  %RWK SURYH )RON 7KHRUHPV RI YDULRXV W\SHV ZKHQ SULYDWHO\ REVHUYHG
LQWUDRUJDQL]DWLRQDO FRPPXQLFDWLRQ LV SUHVHQW
2XU UHVXOWV VKRZ WKDW VWDQGDUG PHFKDQLVP GHVLJQV LQ WKH SURWRFRO FDQ HDVLO\
VXVWDLQ DOO RXWFRPHV WKDW ZHUH DYDLODEOH LQ WKH IXOO PHPRU\ UHSHDWHG JDPH (YHQ
ZKHQ UHSRUWV LQ WKH FRPPXQLFDWLRQ SKDVH DUH VHTXHQFHG SURWRFROV ZKLFK QHFHVVDULO\
XWLOL]H VRPH ?QHXWUDO KLVWRULDQ H[LVW WR VXVWDLQ PRVW LI QRW DOO RXWFRPHV RI WKH IXOO
PHPRU\ JDPH
+RZHYHU RXU UHVXOWV DOVR VXJJHVW WKDW WKHVH HTXLOLEULD DUH IUDJLOH ,I LQGLYLGXDOV

UHSRUWV LQ DQ\ FRPPXQLFDWLRQ SKDVH DUH VHTXHQFHG DQG LI FRPSOH[LW\ PDWWHUV HYHQ
OH[LFRJUDSKLFDOO\ WKHQ RQO\ VWDJH 1DVK HTXLOLEULD FDQ DSSHDU ORQJ WKH HTXLOLEULXP
SDWK ,Q WKLV ZRUOG WKH PHVVDJHV FRQYH\HG IURP RQH JHQHUDWLRQ WR WKH QH[W DUH
GHYRLG RI DQ\ UHDO FRQWHQW
'HVSLWH VRPH VLPLODULWLHV WKH SUHVHQW PRGHO H[DPLQHV D YHU\ GLmHUHQW W\SH RI
FRPPXQLFDWLRQ WKDQ LQ W\SLFDO VHQGHUUHFHLYHU FKHDS WDON PRGHOV VXFK DV &UDZIRUG
DQG 6REHO  DQG PRUH UHFHQWO\ .ULVKQD DQG 0RUJDQ  7KH ODWWHU LV
UHSUHVHQWDWLYH RI D PRUH UHFHQW YDULHW\ ZKLFK DV LQ RXU PRGHO IHDWXUHV PXOWLSOH
VHQGHUV RI LQIRUPDWLRQ <HW LQ DOO WKHVH PRGHOV GLpFXOWLHV LQ UHSRUWLQJ LQFHQWLYHV DUH
GXH WR GLmHUHQW SD\Rm IXQFWLRQV EHWZHHQ WKH VHQGHU DQG UHFHLYHU %\ FRQWUDVW LQ RXU
PRGHO WKHUH DUH QR SD\Rm GLmHUHQFHV DW OHDVW EHWZHHQ VHQGHU DQG UHFHLYHU RI WKH VDPH
G\QDVW\ 7KH LQFHQWLYH SUREOHPV DULVH EHFDXVH RI WKH UHTXLUHPHQW WKDW WKH HTXLOLEULD
FRRUGLQDWH EHKDYLRU RQ LQWHUWHPSRUDO VDQFWLRQV 6RPHWLPHV WKHVH VDQFWLRQV SXQLVK
PDQ\ RU DOO LQGLYLGXDOV IRU WKH VLQV RI RQH 7KLV FRRUGLQDWLRQ RQ VDQFWLRQV GULYHV WKH
QHFHVVDU\ ZHGJH EHWZHHQ WKH VHQGHUV DQG UHFHLYHUV RI WKH KLGGHQ LQIRUPDWLRQ
7KRXJK QR RQH LQ D FRKRUW REVHUYHV SDVW KLVWRU\ WKH DVVXPSWLRQ RI SXEOLF PHVVDJHV
PHDQV WKDW DOO LQGLYLGXDOV RI D JLYHQ JHQHUDWLRQ LQKHULW WKH VDPH ?PHPRU\ IURP
WKHLU SUHGHFHVVRUV )RU WKLV UHDVRQ WKH SUHVHQW PRGHO DOVR EHDUV VRPH UHVHPEODQFH
WR UHSHDWHG JDPHV ZLWK SXEOLF PRQLWRULQJ *UHHQ DQG 3RUWHU  $EUHX 3HDUFH
DQG 6WDFFKHWWL  $EUHX 3HDUFH DQG 6WDFFKHWWL  DQG )XGHQEHUJ /HYLQH
DQG 0DVNLQ  DPRQJ RWKHUV
7KH SXEOLF REVHUYDWLRQ DVVXPSWLRQ LV PRWLYDWHG E\ RXU GHVLUH WR ELDV WKLQJV DV
PXFK DV SRVVLEOH DJDLQVW ZKLWHZDVKLQJ 3XEOLF REVHUYDWLRQ DOORZV WKH DGRSWLRQ RI
VWDQGDUG WHFKQLTXHV IURP 1DVK LPSOHPHQWDWLRQ VHH IRU H[DPSOH -DFNVRQ 
DQG WKH UHIHUHQFHV FRQWDLQHG WKHUHLQ )RU WKLV UHDVRQ WKH VHQVLWLYLW\ RI VXFK PHFKD
QLVPV WR VHTXHQFLQJ DQG FRPSOH[LW\ LV VRPHZKDW XQH[SHFWHG 1HYHUWKHOHVV RQH FRXOG
LPDJLQH GURSSLQJ WKH DVVXPSWLRQ RI SXEOLF REVHUYDELOLW\ ,Q WKDW HYHQW ZH GR QRW
\HW NQRZ ZKDW KDSSHQV WKRXJK RQH PLJKW H[SHFW WKH FRQVHTXHQFHV WR EH HYHQ PRUH’\QDVWLF 5HSHDWHG *DPHV 
VHYHUH :LWK SULYDWH LQWUDG\QDVWLF FRPPXQLFDWLRQ DQG ZLWK RQO\ WZR G\QDVWLHV ZH
VXVSHFW WKDW UHVXOWV VLPLODU WR WKRVH RI .RED\DVKL  DQG /DJXQRm DQG 0DWVXL
 FRXOG EH SURYHG +RZHYHU ZLWK PRUH WKDQ WZR G\QDVWLHV LW LV OHVV FOHDU :LWK
SULYDWH FRPPXQLFDWLRQ WKH PRGHO ZRXOG EHDU FORVHU UHVHPEODQFH WR UHSHDWHG JDPHV
ZLWK SULYDWH PRQLWRULQJ￿￿
$33(1',;
3URRI RI 7KHRUHP ￿￿ :H EHJLQ ZLWK WKH FDVH LQ ZKLFK WKH JDPH KDV DW OHDVW WKUHH G\QDVWLHV￿
/HW Ie GHQRWH D 63( LQ WKH IXOO PHPRU\ JDPH￿
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￿ K￿}￿ LI ￿K VXFK WKDW PM   K￿ ￿M ￿ - t ,￿ ZLWKM-MwQb￿
￿ K ￿￿}￿ RWKHUZLVH
￿$￿￿￿
,Q RWKHU ZRUGV￿ WKH FDQGLGDWH 3%( ￿Je￿x e￿ LQ WKH G\QDVWLF UHSHDWHG JDPH SUHVFULEHV WKH IRO￿
ORZLQJ￿ (DFK LQGLYLGXDO LQ WKH FXUUHQW JHQHUDWLRQ FKRRVHV WR SOD\ DFFRUGLQJ WR Ie DIWHU DQ\ nQLWH
KLVWRU\ RI SOD\ K LI DOO LQGLYLGXDOV￿ H[FHSW SRVVLEO\ RQH￿ FRQFXU DQG LGHQWLFDOO\ UHSRUW KLVWRU\ K￿, IL W
LV QRW WKH FDVH WKDW DW OHDVW Q b ￿ LQGLYLGXDOV UHSRUW WKH VDPH KLVWRU\￿ WKHQ WKH FXUUHQW JHQHUDWLRQ
?VWDUWV RYHU￿ DQG DOO LQGLYLGXDOV SOD\ WKH DFWLRQV SUHVFULEHG E\ Ie JLYHQ WKH HPSW\ KLVWRU\ K￿￿, Q
WKH UHSRUWLQJ VWDJH￿ DOO WKH LQGLYLGXDOV LQ WKH FXUUHQW JHQHUDWLRQ UHSRUW ?WUXWKIXOO\￿ WKH FXUUHQW
EHKDYLRU￿ 0RUHRYHU￿ LI DW OHDVW Qb￿ LQGLYLGXDOV LQ WKH SUHYLRXV FRKRUW LGHQWLFDOO\ UHSRUWHG WKH nQLWH
KLVWRU\ K￿ WKHQ DOO LQGLYLGXDOV UHSRUW K ￿DV ZHOO DV WKH WUXH }￿ DV VWDWHG￿ WR WKH QH[W FRKRUW￿ ,I RQ
WKH RWKHU KDQG QR VHW RI Q b ￿ LQGLYLGXDOV LQ WKH SUHYLRXV FRKRUW DJUHHG RQ D nQLWH KLVWRU\ K￿ WKHQ
WKH DOO LQGLYLGXDOV LQ WKH FXUUHQW JHQHUDWLRQ UHSRUW WKH HPSW\ KLVWRU\ K￿ ￿DV ZHOO DV WKH WUXH }￿D V
VWDWHG￿ WR WKH QH[W FRKRUW￿
&OHDUO\￿ WKH SDLU ￿Je￿x e￿ VDWLVnHV WKH UHTXLUHPHQWV RI WKH WKHRUHP E\ FRQVWUXFWLRQ￿ LW UHPDLQV
WR YHULI\ WKDW LW FRQVWLWXWHV D 3%( RI WKH DXJPHQWHG JDPH￿
)LUVW RI DOO￿ REVHUYH WKDW WKH FRQWLQXDWLRQ VWUDWHJ\ SURnOH IeMK LV￿ RI FRXUVH￿ DQ 63( RI WKH IXOO
PHPRU\ JDPH IRU DQ\ nQLWH KLVWRU\ K￿
&RQVLGHU QRZ DQ\ EHKDYLRU VXEJDPH VWDUWLQJ LPPHGLDWHO\ DIWHU D PHVVDJH P  ￿ P ￿ ￿￿￿￿￿P Q￿
KDV EHHQ UHFHLYHG WKDW VDWLVnHV WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ DQG OHW K   PM IRU DOO
M ￿ -￿
￿￿6HH￿ IRU LQVWDQFH￿ %HQ￿3RUDWK DQG .DKQHPDQ ￿￿￿￿￿￿￿ &RPSWH ￿￿￿￿￿￿￿ (O\ DQG 9DOLPDNL ￿￿￿￿￿￿￿
.DQGRUL DQG 0DWVXVKLPD ￿￿￿￿￿￿￿ DQG 0DLODWK DQG 0RUULV ￿￿￿￿￿￿ :LWK IHZ H[FHSWLRQV￿ WKDW OLWHUDWXUH
WHQGV WR H[DPLQH RXWFRPHV RI JDPHV FORVH WR WKRVH ZLWK SXEOLF PRQLWRULQJ￿’\QDVWLF 5HSHDWHG *DPHV 
7KHQ FOHDUO\ QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH￿ ,Q IDFW￿ LI L IROORZV WKH SUHVFULSWLRQV
RI ￿Je￿x e￿ E\ FRQVWUXFWLRQ KH ZLOO UHFHLYH D SD\Rm RI 9L￿IeMK￿￿ %\ GHYLDWLQJ WR DQ\ DFWLRQ RWKHU
WKDQ Je
L ￿K￿ I e
L￿ K ￿ KH ZLOO UHFHLYH D SD\Rm WKDW LV HTXDO WR 9L￿IL￿Ie
bLMK￿ IRU VRPH IL ￿   Ie
L ￿ 6LQFH
Ie LV DQ 63( VWUDWHJ\ SURnOH IRU WKH IXOO PHPRU\ JDPH￿ WKLV LV FOHDUO\ QRW D SURnWDEOH GHYLDWLRQ IRU
LQGLYLGXDO L￿
1H[W￿ FRQVLGHU DQ\ EHKDYLRU VXEJDPH VWDUWLQJ LPPHGLDWHO\ DIWHU D PHVVDJH P  ￿ P ￿ ￿￿￿￿￿P Q￿
KDV EHHQ UHFHLYHG WKDW GRHV QRW VDWLVnHV WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ 7KHQ LW LV
DOVR FOHDU WKDW QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH￿ ,Q IDFW￿ LI L IROORZV WKH SUHVFULSWLRQV RI
￿Je￿x e￿ E\ FRQVWUXFWLRQ KH ZLOO UHFHLYH D SD\Rm RI 9L￿IeMK￿ LQ ZKLFK K   PM IRU DOO M H[FHSW SRVVLEO\
RQH LQGLYLGXDO￿ %\ GHYLDWLQJ WR DQ\ DFWLRQ RWKHU WKDQ Je
L ￿K￿ I e
L￿ K ￿ KH ZLOO UHFHLYH D SD\Rm WKDW
LV HTXDO WR 9L￿IL￿Ie
bLMK￿ IRU VRPH IL ￿   Ie
L ￿ 6LQFH Ie LV DQ 63( VWUDWHJ\ SURnOH IRU WKH IXOO PHPRU\
JDPH￿ WKLV LV FOHDUO\ QRW D SURnWDEOH GHYLDWLRQ IRU LQGLYLGXDO L￿
1RZ FRQVLGHU D FRPPXQLFDWLRQ VXEJDPH WKDW VWDUWV LPPHGLDWHO\ DIWHU WKH DFWLRQ SURnOH } LV
WDNHQ￿ ZKLFK LQ WXUQ ZDV WDNHQ DIWHU PHVVDJH P  ￿ P ￿ ￿￿￿￿￿P Q￿ ZDV UHFHLYHG IURP WKH SUHYLRXV
JHQHUDWLRQ￿ $VVXPH nUVW WKDW P VDWLVnHV WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ 7KHQ LW
LV LPPHGLDWH WKDW QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH IURP WKH SUHVFULSWLRQV RI ￿Je￿x e￿￿
7KLV LV EHFDXVH LI DOO SOD\HUV EXW L IROORZ WKHLU HTXLOLEULXP SUHVFULSWLRQV￿ WKHQ WKHLU PHVVDJH DFWLRQV
DUH DM  ￿ P￿}￿￿ +HQFH WKH PHVVDJH VHQW WR WKH QH[W FRKRUW P￿ ZLOO VDWLVI\ WKH FRQGLWLRQ RQ WKH
ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ UHJDUGOHVV RI WKH PHVVDJH DFWLRQ FKRVHQ E\ L￿ 7KHUHIRUH￿ LQ WKLV VXEJDPH
WKH ￿FRQWLQXDWLRQ￿ SD\Rm WR L ZLOO EH 9L￿IeMP￿}￿ UHJDUGOHVV RI WKH PDVVDJH DFWLRQ DL ￿ $L WKDW KH
KDSSHQV WR FKRRVH￿ 7KHUHIRUH￿ LQGLYLGXDO L KDV QR LQFHQWLYH WR GHYLDWH LQ WKLV VXEJDPH￿
)LQDOO\￿ FRQVLGHU D FRPPXQLFDWLRQ VXEJDPH WKDW VWDUWV LPPHGLDWHO\ DIWHU WKH DFWLRQ SURnOH }
LV WDNHQ￿ ZKLFK LQ WXUQ ZDV WDNHQ DIWHU PHVVDJH P  ￿ P ￿￿￿￿￿￿P Q￿ ZDV UHFHLYHG IURP WKH SUHYLRXV
JHQHUDWLRQ WKDW GRHV QRW VDWLVI\ WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ 7KHQ D VLPLODU
DUJXPHQW FDQ EH XVHG WR VKRZ WKDW QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH IURP WKH SUHVFULSWLRQV
RI ￿Je￿x e￿￿ ,Q IDFW￿ LW LV LPPHGLDWH WR FKHFN WKDW LQ WKLV VXEJDPH WKH ￿FRQWLQXDWLRQ￿ SD\Rm WR L
ZLOO EH 9L￿IeMK￿￿}￿ UHJDUGOHVV RI WKH PHVVDJH DFWLRQ DL ￿ $L WKDW KH KDSSHQV WR FKRRVH￿ 7KHUHIRUH￿
LQGLYLGXDO L KDV QR LQFHQWLYH WR GHYLDWH LQ WKLV VXEJDPH￿ :H KDYH WKHUHIRUH VKRZQ WKDW EHKDYLRU
SUHVFULEHG E\ Je IROORZV Ie DIWHU HYHU\ KLVWRU\ K￿
7R FRQFOXGH WKH DUJXPHQW￿ ZH QRZ KDYH WR SURYH RXU FODLP LQ WKH FDVH RI WZR G\QDVWLHV￿
$V LQ WKH SUHYLRXV FDVH￿ OHW Ie EH DQ 63( VWUDWHJ\ SURnOH IRU WKH IXOO PHPRU\ JDPH￿ /HW K￿e￿
K￿e￿ ￿￿￿￿K We￿￿￿￿EH WKH 63( RXWFRPH SDWK DVVRFLDWHG ZLWK Ie￿ %\ VWDQGDUG UHVXOWV￿ ZH FDQ PRGLI\
WKH SURnOH Ie DV IROORZV WR REWDLQ DQRWKHU 63( VWUDWHJ\ SURnOH a Ie IRU WKH IXOO PHPRU\ JDPH WKDW
LQGXFHV WKH VDPH RXWFRPH SDWK DV Ie￿ ,Q ZKDW IROORZV￿ 7 GHQRWHV D ?VXpFLHQWO\ ODUJH￿ LQWHJHU￿
FKRVHQ ￿JLYHQ p￿ WR LQKLELW GHYLDWLRQV￿
7KH VWUDWHJ\ SURnOH a Ie FDQ WKHQ EH GHVFULEHG DV IROORZV￿ 3OD\ DFFRUGLQJ WR WKH SDWK RI SOD\ }￿e￿
}￿e￿ ￿￿￿￿ }We￿ ￿￿￿LI QR GHYLDWLRQV RFFXU￿ ,I DW DQ\ WLPH W D GHYLDWLRQ IURP WKLV SDWK RI SOD\ RFFXUV￿
WKHQ ERWK SOD\HUV SOD\ WKHLU PLQPD[ DFWLRQ a }L IRU 7 SHULRGV￿ $W WKH HQG RI WKH 7 SHULRGV￿ ERWK
SOD\HUV UHWXUQ WR WKH RULJLQDO SDWK RI SOD\ }￿e￿ }￿e￿ ￿￿￿￿ }We￿ ￿￿￿ ,I D GHYLDWLRQ IURP WKH PLQPD[
SKDVH MXVW GHVFULEHG RFFXUV￿ WKHQ WKH SKDVH UHVWDUWV￿ ,Q RWKHU ZRUGV￿ IROORZLQJ D GHYLDWLRQ IURP
WKH PLQPD[ SKDVH￿ WKH SOD\HUV SOD\ WKHLU PLQPD[ DFWLRQV a }L IRU 7 SHULRGV￿ DQG WKHQ UHWXUQ WR WKH
RULJLQDO SDWK RI SOD\ }￿e￿ }￿e￿ ￿￿￿￿}We￿￿￿￿
6WDUWLQJ IURP a Ie￿ ZH FDQ QRZ GHnQH RXU FDQGLGDWH 3%( ￿Je￿x e￿ IRU WKH G\QDVWLF JDPH DV IROORZV￿
/HW a K￿ EH DQ DUELWUDULO\ n[HG KLVWRU\ RI OHQJWK ￿ WKDW VDWLVnHV a K￿ ￿  ￿ } ￿ e￿}￿e￿￿ )RU HDFK L DQG HDFK
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￿$￿￿￿
,Q RWKHU ZRUGV￿ WKH SOD\HUV SOD\ DFFRUGLQJ WR WKH VWUDWHJ\ SURnOH a Ie LI WKH PHVVDJH DFWLRQV RI
WKH SUHYLRXV FRKRUW DUH LGHQWLFDO￿ ,I WKH PHVVDJH DFWLRQV RI WKH SUHYLRXV JHQHUDWLRQ GLmHU￿ WKHQ D
PLQPD[ SXQLVKPHQW SKDVH ￿RI OHQJWK 7￿ LV WULJJHUHG ￿VLQFH a K￿ ￿  ￿ } ￿ e￿}￿e￿￿￿ ,Q WKH UHSRUWLQJ VWDJH
ERWK LQGLYLGXDOV UHSRUW ?WUXWKIXOO\￿ WKH FXUUHQW EHKDYLRU￿ 0RUHRYHU￿ LI WKH PHVVDJH DFWLRQV RI WKH
SUHYLRXV FRKRUW DUH LGHQWLFDO ￿K￿￿ WKHQ ERWK LQGLYLGXDOV DOVR UHSRUW K WR WKH QH[W JHQHUDWLRQ ￿DV ZHOO
DV WKH WUXH }￿ DV VWDWHG￿￿ ,I WKH PHVVDJH DFWLRQV RI WKH SUHYLRXV FRKRUW GLmHU￿ WKHQ ERWK LQGLYLGXDOV
UHSRUW a K￿ ￿DV ZHOO DV WKH WUXH }￿ WR WKH QH[W JHQHUDWLRQ￿
&OHDUO\￿ WKH SDLU ￿Je￿x e￿ VDWLVnHV WKH UHTXLUHPHQWV RI WKH WKHRUHP E\ FRQVWUXFWLRQ￿ LW UHPDLQV
WR YHULI\ WKDW LW FRQVWLWXWHV D 3%( RI WKH DXJPHQWHG JDPH￿
)LUVW RI DOO￿ REVHUYH WKDW WKH FRQWLQXDWLRQ VWUDWHJ\ SURnOH a IeMK LV￿ RI FRXUVH￿ DQ 63( RI WKH IXOO
PHPRU\ JDPH IRU DQ\ nQLWH KLVWRU\ K￿
&RQVLGHU QRZ DQ\ EHKDYLRU VXEJDPH VWDUWLQJ LPPHGLDWHO\ DIWHU D PHVVDJH P  ￿ P ￿ ￿P ￿￿K D V
EHHQ UHFHLYHG WKDW VDWLVnHV WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ DQG OHW K   P￿   P￿￿
7KHQ FOHDUO\ QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH￿ ,Q IDFW￿ LI L IROORZV WKH SUHVFULSWLRQV
RI ￿Je￿x e￿ E\ FRQVWUXFWLRQ KH ZLOO UHFHLYH D SD\Rm RI 9L￿ a IeMK￿￿ %\ GHYLDWLQJ WR DQ\ DFWLRQ RWKHU
WKDQ Je
L ￿K￿  a I e
L￿ K ￿ KH ZLOO UHFHLYH D SD\Rm WKDW LV HTXDO WR 9L￿IL￿ a Ie
bLMK￿ IRU VRPH IL ￿   a Ie
L ￿ 6LQFH
a Ie LV DQ 63( VWUDWHJ\ SURnOH IRU WKH IXOO PHPRU\ JDPH￿ WKLV LV FOHDUO\ QRW D SURnWDEOH GHYLDWLRQ IRU
LQGLYLGXDO L￿
1H[W￿ FRQVLGHU DQ\ EHKDYLRU VXEJDPH VWDUWLQJ LPPHGLDWHO\ DIWHU D PHVVDJH P  ￿ P ￿ ￿P ￿￿K D V
EHHQ UHFHLYHG WKDW GRHV QRW VDWLVnHV WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ 7KHQ LW LV DOVR
FOHDU WKDW QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH￿ ,Q IDFW￿ LI L IROORZV WKH SUHVFULSWLRQV RI ￿Je￿x e￿
E\ FRQVWUXFWLRQ KH ZLOO UHFHLYH D SD\Rm RI 9L￿ a IeMa K￿￿￿ %\ GHYLDWLQJ WR DQ\ DFWLRQ RWKHU WKDQ a Ie
L ￿a K￿￿
 a } LKH ZLOO UHFHLYH D SD\Rm WKDW LV HTXDO WR 9L￿IL￿ a Ie
bLMa K￿￿ IRU VRPH IL ￿   a Ie
L ￿ 6LQFH a Ie LV DQ 63(
VWUDWHJ\ SURnOH IRU WKH IXOO PHPRU\ JDPH￿ WKLV LV FOHDUO\ QRW D SURnWDEOH GHYLDWLRQ IRU LQGLYLGXDO L￿
1RZ FRQVLGHU D FRPPXQLFDWLRQ VXEJDPH WKDW VWDUWV LPPHGLDWHO\ DIWHU WKH DFWLRQ SURnOH } LV
WDNHQ￿ ZKLFK LQ WXUQ ZDV WDNHQ DIWHU PHVVDJH P  ￿ P ￿ ￿P ￿￿ ZDV UHFHLYHG IURP WKH SUHYLRXV JHQ￿
HUDWLRQ￿ $VVXPH nUVW WKDW P VDWLVnHV WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ 7KHQ LW LV
LPPHGLDWH WKDW QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH IURP WKH SUHVFULSWLRQV RI ￿Je￿x e￿￿ ’RLQJ
VR ZRXOG WULJJHU WKH PLQPD[ SKDVH WKDW LV GHVLJQHG WR GHWHU DQ\ GHYLDWLRQV IURP HTXLOLEULXP￿
)LQDOO\￿ FRQVLGHU D FRPPXQLFDWLRQ VXEJDPH WKDW VWDUWV LPPHGLDWHO\ DIWHU WKH DFWLRQ SURnOH } LV
WDNHQ￿ ZKLFK LQ WXUQ ZDV WDNHQ DIWHU PHVVDJH P  ￿ P ￿￿P ￿￿ ZDV UHFHLYHG IURP WKH SUHYLRXV JHQHUDWLRQ
WKDW GRHV QRW VDWLVI\ WKH FRQGLWLRQ RQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿ 7KHQ D VLPLODU DUJXPHQW FDQ
EH XVHG WR VKRZ WKDW QR LQGLYLGXDO L KDV DQ LQFHQWLYH WR GHYLDWH IURP WKH SUHVFULSWLRQV RI ￿Je￿x e￿￿
7KHUHIRUH￿ LQGLYLGXDO L KDV QR LQFHQWLYH WR GHYLDWH LQ WKLV VXEJDPH￿’\QDVWLF 5HSHDWHG *DPHV 
3URRI RI &RUROODU\ ￿￿ ￿ ,W LV LPPHGLDWH WR FKHFN WKDW (&￿p￿ t( ￿ p ￿￿ 7KH GHWDLOV RI WKLV FODLP
DUH RPLWWHG￿ 6LQFH 7KHRUHP ￿ REYLRXVO\ LPSOLHV WKDW (￿p￿ t( &￿ p ￿ WKH FODLP LV SURYHG￿
3URRI RI 7KHRUHP ￿￿ /HW ￿Je￿x e￿ GHQRWH DQ\ 3%(￿ $V K\SRWKHVL]HG LQ WKH 7KHRUHP￿ OHW D￿ DQG
D￿￿ GHQRWH WZR HTXLOLEULXP SDWKV￿ DQG OHW ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿￿ GHQRWH WKH SULRU KLVWRULHV RI PHVVDJH
DQG DFWLRQ SURnOHV WKDW LQGXFH D￿ DQG D￿￿￿ UHVSHFWLYHO\￿ 1RWH WKDW D￿ LV GHWHUPLQHG E\
D￿
￿   xe
￿￿P￿￿}￿￿D ￿￿￿D ￿
￿  x e
￿ ￿ P ￿ ￿}￿￿D ￿￿￿￿ ￿￿￿￿ D ￿
L  x e
L￿P ￿￿}￿￿D ￿Lb￿￿￿ ￿￿￿￿ D ￿
Q  x e
Q￿P ￿￿}￿￿D ￿Qb￿￿
3URnOH D￿￿ LV GHWHUPLQHG VLPLODUO\￿
1RZ VXSSRVH WKDW WKH 7KHRUHP LV IDOVH￿ 7KHQ￿ IRU DQ\ SDWK￿ D￿ WKDW GHSDUWV IURP HLWKHU D￿ RU
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:H XVH WKH IROORZLQJ EDFNZDUG LQGXFWLRQ DUJXPHQW￿ 6XSSRVH￿ nUVW￿ WKDW HLWKHU ￿$￿￿￿ RU ￿$￿￿￿
KROG IRU DOO GHSDUWLQJ SDWKV DQG IRU SOD\HU Q￿ :H QRZ DUJXH WKDW ￿$￿￿￿ FDQQRW KROG IRU SOD\HU Q￿7 R
VHH WKLV￿ REVHUYH WKDW LI ￿$￿￿￿ GLG LQGHHG KROG WKHQ￿ ZLWKRXW ORVV RI JHQHUDOLW\￿ ZH KDYH
A YQ s 9Q￿J￿xM P￿￿}￿￿D Qb￿￿x Q￿P ￿￿}￿￿D Qb￿￿￿ !9 Q ￿ J￿xM P￿￿￿}￿￿￿D Qb￿￿x Q￿P ￿￿￿}￿￿￿D Qb￿￿￿sY Q
￿$￿￿￿
%XW VLQFH SOD\HU Q LV WKH ODVW PRYHU WR UHSRUW￿ WKHQ DW DQ\ QRGH DQb￿￿ KLV SUHIHUHQFHV IRU A YQ RYHU
YQ FDQQRW GHSHQG RQ SULRU KLVWRULHV ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿￿ 7KDW LV￿ ZH FDQ GURS WKH QRWDWLRQDO
GHSHQGHQFH RI 9Q RQ ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿ DQG UHZULWH ￿$￿￿￿ DV
A YQ s 9Q￿J￿xM DQb￿￿x Q￿P ￿￿}￿￿D Qb￿￿￿!9 Q￿ J￿xM DQb￿￿x Q￿P ￿￿￿}￿￿￿D Qb￿￿￿sY Q ￿$￿￿￿
!)URP ￿$￿￿￿￿ LW LV HDV\ WR VHH WKDW xQ￿P￿￿￿}￿￿￿D Qb￿￿ LV QRW D EHVW UHVSRQVH￿ YLRODWLQJ WKH HTXLOLEULXP
SURSHUW\ RI x￿ 7KHUHIRUH￿ IRU SOD\HU Q￿ ￿$￿￿￿ PXVW KROG￿ L￿H￿￿
xQ￿P￿￿}￿￿D Qb￿￿ x Q￿ P ￿￿￿}￿￿￿D Qb￿￿￿ ￿$￿￿￿
1RWLFH WKDW ￿$￿￿￿ LPSOLHV WKDW SOD\HU Q PXVW SOD\ WKH VDPH ZD\ RQ HYHU\ GHSDUWLQJ SDWK D IURP D￿
DQG D￿￿￿ UHJDUGOHVV RI ZKLFK SULRU KLVWRU\￿ ￿P￿￿}￿￿R U￿ P ￿￿￿}￿￿￿￿ RFFXUUHG￿
1RZ VXSSRVH WKDW ￿$￿￿￿ KROGV IRU SOD\HUV L￿￿￿￿￿￿￿Q￿ $V ZDV WUXH IRU SOD\HU Q￿ WKHVH SOD\HUV PXVW
SOD\ H[DFWO\ WKH VDPH ZD\ RQ HYHU\ SDWK GHSDUWLQJ IURP HLWKHU D￿ RU D￿￿￿ 6DLG DQRWKHU ZD\￿ LQ ERWK
WKH VXEJDPH IROORZLQJ D￿
￿ DQG WKH VXEJDPH IROORZLQJ D￿￿
￿￿ DOO VXEVHTXHQW SOD\HUV IDLO WR GLVWLQJXLVK
EHWZHHQ ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿ LQ WKHLU UHSRUWLQJ EHKDYLRU￿ %XW LI VWUDWHJLHV xL￿￿￿￿￿￿￿x Q IDLO WR’\QDVWLF 5HSHDWHG *DPHV 
GLVWLQJXLVK EHWZHHQ ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿ LQ WKHVH VXEJDPHV￿ WKHQ WKLV PXVW DOVR EH WUXH IRU SOD\HU
L￿ )RU LI￿ LQVWHDG￿ ￿$￿￿￿ KHOG￿ L￿H￿￿ LI
9L￿J￿xM P￿￿}￿￿D Lb￿￿x L￿P ￿￿}￿￿D Lb￿￿￿￿  9 L￿ J￿xM P￿￿￿}￿￿￿D Lb￿￿x L￿P ￿￿￿}￿￿￿D Lb￿￿￿
WKHQ HLWKHU xL￿P￿￿}￿￿D Lb￿￿R Ux L￿ P ￿￿￿}￿￿￿D Lb￿￿ FDQ QR ORQJ EH D EHVW UHVSRQVH￿ +HQFH￿ SOD\HU L PXVW
VDWLVI\ ￿$￿￿￿￿
%XW QRZ UHFRQVLGHU FRQVLGHU WKH LQFHQWLYHV RI SOD\HU L  ￿￿ 2EVHUYH WKDW D￿ DQG D￿￿ DUH GLVWLQFW
HTXLOLEULXP SDWKV IROORZLQJ ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿￿ UHVSHFWLYHO\￿ 6LQFH HTXDWLRQ ￿$￿￿￿ KROGV IRU DOO
SOD\HUV￿ ￿￿￿￿￿￿Q￿ LW PXVW EH WUXH WKDW SOD\HU ￿ SOD\ GLmHUHQWO\ DIWHU HDFK RI ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿L Q
RUGHU WR GLVWLQJXLVK D￿ IURP D￿￿￿ 6SHFLnFDOO\￿
x￿￿P￿￿}￿￿D ￿￿ ￿  x ￿￿P ￿￿￿}￿￿￿D ￿￿￿ $ ￿ ￿ ￿ ￿
7KDW LV￿ SOD\HU ￿ PXVW KDYH GLVWLQFW FKRLFHV DIWHU ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿ VLQFH QR RWKHU SOD\HU GLVWLQ￿
JXLVKHV EHWZHHQ WKH WZR KLVWRULHV￿ %XW ￿$￿￿￿￿ FRQWUDGLFWV ￿$￿￿￿ IRU SOD\HU ￿￿ 6LQFH ZH KDYH DOUHDG\
HVWDEOLVKHG WKDW SOD\HU ￿￿ DV ZHOO DV DOO RWKHU SOD\HUV FDQQRW VDWLVI\ ￿$￿￿￿￿ LW PXVW EH WKH FDVH WKDW
SOD\HU ￿ YLRODWHV ERWK ￿$￿￿￿ DQG ￿$￿￿￿￿ DQG VR ZH KDYH REWDLQHG RXU FRQWUDGLFWLRQ￿ 7KLV FRQFOXGHV
WKH SURRI￿
7KH IROORZLQJ /HPPD ZLOO EH XVHG IRU WKH SURRI RI 7KHRUHP ￿￿
/HPPD $￿￿￿ /HW 9 EH D VHOI￿JHQHUDWLQJ FORVHG UHFWDQJOH RI ORQJ￿UXQ SD\RmV IRU WKH IXOO PHPRU\
JDPH￿ 7KXV 9 LV RI WKH IRUP YL ￿ Y ￿ YL IRU DOO L  ￿ ￿￿￿￿￿Q￿
)RU DQ\ YHFWRU Y ￿9 ￿ ZH OHW =￿Y￿ EH WKH VHW RI VWUDWHJ\ SURnOHV WKDW VXVWDLQ WKH YHFWRU RI
ORQJ￿UXQ SD\RmV DV DQ 63( RI WKH IXOO PHPRU\ JDPH￿ ZLWK FRQWLQXDWLRQ SD\RmV WKDW OLH HQWLUHO\ LQ
9￿ )RU DQ\ YHFWRU Y ￿9 ￿ ZH OHW IY GHQRWH D JHQHULF HOHPHQW RI =￿Y￿￿ $OVR￿ IRU DQ\ YHFWRU Y ￿9
ZH OHW 3L￿Y￿ EH WKH SURMHFWLRQ RI Y RQ WKH ORZHU ERXQGDU\ RI 9 IRU SOD\HU L￿ ,Q RWKHU ZRUGV￿ 3L￿Y￿ 
￿ Y ￿￿￿￿￿￿Y Lb￿￿Y L￿Y L ￿￿ ￿￿￿￿Y Q￿￿
1RZ FRQVLGHU DQ DUELWUDU\ Ye ￿9￿ 7KHQ WKHUH H[LVWV DQ Ie ￿= ￿ Y e￿ZLWK WKH IROORZLQJ SURSHUWLHV￿
)RU DQ\ KLVWRU\ KW￿ OHW }e￿KW￿ EH WKH PL[HG SURnOH RI DFWLRQV SUHVFULEHG E\ Ie DW WLPH W ￿￿ ￿
FRQGLWLRQDO RQ KLVWRU\ KW WDNLQJ SODFH￿ /HW DOVR }L EH DQ\ PL[HG DFWLRQ SURnOH WKDW DJUHHV ZLWK
}e￿KW￿ RQ DOO FRPSRQHQWV H[FHSW IRU SOD\HU L￿7 K D WL V} LVDWLVnHV }L
M   }e
M￿KW￿ IRU HYHU\ M ￿   L DQG }L
L
￿   }e
L ￿KW￿￿
7KHQ￿ IRU DQ\ KLVWRU\ KW DQG IRU DQ\ L￿
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0RUHRYHU￿ OHW A } EH DQ\ PL[HG DFWLRQ SURnOH WKDW GLmHUV IURP }e￿KW￿ RQ WZR RU PRUH FRPSRQHQWV￿
/HW ’ EH WKH VHW RI SOD\HUV IRU ZKLFK A } DQG }e￿KW￿ GLmHU￿ 7KHQ￿ IRU DQ\ KLVWRU\ KW
9L￿IeMKW￿ A }￿ 
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￿$￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
,Q RWKHU ZRUGV￿ ZLWKRXW ORVV RI JHQHUDOLW\￿ ZH FDQ WDNH Ie WR KDYH WKH SURSHUW\ WKDW DQ\ XQLODWHUDO
GHYLDWLRQ E\ SOD\HU L LV SXQLVKHG E\ JLYLQJ L D FRQWLQXDWLRQ SD\Rm RI YL DQG OHDYLQJ WKH FRQWLQXDWLRQ
SD\RmV RI DOO RWKHU SOD\HUV XQFKDQJHG￿ 0RUHRYHU￿ DJDLQ ZLWKRXW ORVV RI JHQHUDOLW\￿ ZH FDQ WDNH Ie
WR KDYH WKH SURSHUW\ WKDW DQ\ GHYLDWLRQ E\ WZR RU PRUH SOD\HUV \LHOGV ?EDG￿ FRQWLQXDWLRQ SD\RmV
IRU WKH GHYLDWLQJ SOD\HUV RQO\ DV LQ WKH ULJKW￿KDQG VLGH RI ￿$￿￿￿￿￿
3URRI￿ /HW DQ\ a I ￿=￿ Y e￿ EH JLYHQ￿ :H QRZ FRQVWUXFW Ie ZLWK WKH GHVLUHG SURSHUW\ DV D PRGLnFDWLRQ
RI a I￿ 7KH FRQVWUXFWLRQ LV UHFXUVLYH￿
2Q K￿   ￿￿ Ie SUHVFULEHV WKH VDPH EHKDYLRU DV a I￿ 6R ORQJ DV QR SOD\HU GHYLDWHV IURP WKH RXWFRPH
SDWK SUHVFULEHG E\ a I￿ WKH SUHVFULSWLRQV RI Ie DUH WKH VDPH DV WKRVH RI a I￿
6XSSRVH QRZ WKDW VRPH KLVWRU\ KW ￿RQ WKH HTXLOLEULXP SDWK RI a I￿ KDV WDNHQ SODFH DQG WKDW D
GHYLDWLRQ E\ SOD\HU L RQO\ KDV RFFXUUHG DW WLPH W ￿ZH LJQRUH GHYLDWLRQV E\ PRUH WKDQ RQH SOD\HU
IRU WKH WLPH EHLQJ￿￿ /HW }L EH WKH PL[HG DFWLRQ SURnOH SOD\HG DW W ZKLFK LQFOXGHV L GHYLDWLRQ￿ /HW
DOVR a }￿KW￿ EH WKH HTXLOLEULXP SUHVFULSWLRQ RI a I DIWHU KLVWRU\ KW￿ DQG OHW Y   9 ￿ a IMKW￿ a }￿KW￿￿ EH WKH
DVVRFLDWHG FRQWLQXDWLRQ SD\Rm￿ 7KHQ￿ DIWHU L￿V GHYLDWLRQ DW W WKH SUHVFULSWLRQV RI Ie DUH WKH VDPH DV
WKRVH RI I3L￿Y￿MK￿￿ 1RWLFH WKDW WKLV LPSOLHV WKDW WKH FRQWLQXDWLRQ SD\Rm YHFWRU LPSOLHG E\ Ie DIWHU
￿KW￿}L￿L V3 L￿ Y ￿￿
6R ORQJ DV WKH SUHVFULSWLRQV RI I3L￿Y￿MK￿ DUH REVHUYHG DIWHU WLPH W￿ WKH SUHVFULSWLRQV RI Ie UHPDLQ
DV ZH KDYH MXVW GHVFULEHG￿ 6XSSRVH QRZ WKDW D KLVWRU\ KP  ￿ K W￿}L￿K PbW￿ ￿ZLWK P!WDQG KPbW
RQ WKH HTXLOLEULXP SDWK RI I3L￿Y￿￿ KDV RFFXUUHG DQG WKDW DW WLPH P D GHYLDWLRQ E\ SOD\HU M WDNHV
SODFH￿ /HW }M EH WKH PL[HG DFWLRQ SURnOH SOD\HG DW P ZKLFK LQFOXGHV M GHYLDWLRQ￿ /HW DOVR }L￿KPbW￿
EH WKH HTXLOLEULXP SUHVFULSWLRQ RI I3L￿Y￿ DIWHU KLVWRU\ KPbW￿ DQG OHW EL   9 ￿I3L￿Y￿MKP￿}L￿K PbW￿￿ EH
WKH DVVRFLDWHG FRQWLQXDWLRQ SD\Rm YHFWRU￿ 7KHQ￿ DIWHU M￿V GHYLDWLRQ DW P WKH SUHVFULSWLRQV RI Ie DUH
WKH VDPH DV WKRVH RI I3M￿EL￿MK￿￿ 1RWLFH WKDW WKLV LPSOLHV WKDW WKH FRQWLQXDWLRQ SD\Rm YHFWRU LPSOLHG
E\ Ie DIWHU ￿KP￿}M￿L V3 M￿ E L￿￿
6R ORQJ DV WKH SUHVFULSWLRQV RI I3M￿EL￿ DUH REVHUYHG DIWHU WLPH P￿ WKH SUHVFULSWLRQV RI Ie UHPDLQ
DV ZH KDYH MXVW GHVFULEHG￿ ,I D IXUWKHU GHYLDWLRQ RFFXUV WKHQ WKH SOD\HUV ?VZLWFK￿ WR D QHZ ?SKDVH￿
LQ ZKLFK WKH GHYLDWLQJ SOD\HU LV SXVKHG GRZQ WR WKH ORZHVW SD\Rm DYDLODEOH IRU KLP LQ 9 E\ SOD\LQJ
WKH DSSURSULDWH 63( IURP WKHQ RQ￿ LQ D ZD\ FRPSOHWHO\ DQDORJRXV WR WKH RQH ZH KDYH MXVW GHVFULEHG￿
7KXV WKH GHVFULSWLRQ RI Ie FDQ EH FRPSOHWHG E\ UHFXUVLQJ IRUZDUG WKH FRQVWUXFWLRQ ZH KDYH JLYHQ￿
7KH UHVW RI WKH GHWDLOV DUH RPLWWHG￿
&OHDUO\￿ WKH SURnOH RI VWUDWHJLHV Ie WKDW ZH KDYH FRQVWUXFWHG KDV WKH SURSHUW\ GHVFULEHG LQ ￿$￿￿￿￿
E\ FRQVWUXFWLRQ￿ (YLGHQWO\ LW LV DOVR WKH FDVH WKDW￿ E\ FRQVWUXFWLRQ￿ DOO FRQWLQXDWLRQ SD\Rm YHFWRUV
RI Ie OLH LQ 9￿ DV UHTXLUHG￿
:H QRZ VKRZ WKDW Ie LV DQ 63( VWUDWHJ\ SURnOH RI WKH IXOO PHPRU\ UHSHDWHG JDPH￿ 7KLV LV UHOD￿
WLYHO\ VWUDLJKWIRUZDUG WR FKHFN VLQFH RQO\ RQH￿VKRW VLQJOH￿SOD\HU GHYLDWLRQV QHHG HYHU EH FRQVLGHUHG￿
7R YHULI\ WKDW QR VXFK SURnWDEOH GHYLDWLRQV DUH SRVVLEOH￿ VXSSRVH WKDW VRPH KLVWRU\ KV KDV WDNHQ
SODFH￿ DQG OHW YL EH L￿V FRQWLQXDWLRQ SD\Rm DFFRUGLQJ WR Ie DIWHU KV￿ 7KXV￿ LI L DW WLPH V DGKHUHV
WR WKH SUHVFULSWLRQ RI Ie KH UHFHLYHV D SD\Rm RI YL￿ 1RWLFH WKDW YL LV DOVR L￿V FRQWLQXDWLRQ SD\Rm LQ
WKH SDUWLFXODU 63( WKDW LV EHLQJ SOD\HG LQ WKH ?SKDVH￿ WKDW IROORZV KLVWRU\ KV￿ ,I RQ WKH RWKHU KDQG
KH GHYLDWHV LQ DQ\ ZD\ IURP ZKDW Ie SUHVFULEHV KH UHFHLYHV D SD\Rm RI YL￿ 6LQFH YL LV WKH ORZHVW
FRQWLQXDWLRQ SD\Rm WKDW L FDQ JHW LQ DQ\ RI WKH 63( WKDW DUH XVHG LQ WKH FRQVWUXFWLRQ RI Ie DERYH￿
LW LV FOHDU WKDW WKLV PXVW EH VXpFLHQW WR GHWHU L IURP GHYLDWLQJ IURP WKH SUHVFULSWLRQV RI Ie DIWHU KV
KDV WDNHQ SODFH￿’\QDVWLF 5HSHDWHG *DPHV 
+HQFH￿ ZH KDYH VKRZQ WKDW DQ 63( Ie VDWLVI\LQJ ￿$￿￿￿￿ H[LVWV DV UHTXLUHG￿ ,W UHPDLQV WR VKRZ
WKDW Ie FDQ EH PDGH WR VDWLVI\ ￿$￿￿￿￿ DV ZHOO￿ +RZHYHU￿ WKLV LV FRPSOHWHO\ VWUDLJKWIRUZDUG RQFH ZH
NQRZ WKDW DQ 63( VDWLVI\LQJ ￿$￿￿￿￿ H[LVWV VLQFH GHYLDWLRQV E\ WZR RU PRUH SOD\HUV FDQ DOZD\V EH
LJQRUHG ZKHQ FKHFNLQJ LI D JLYHQ VWUDWHJ\ SURnOH LV DQ 63(￿ 7KH GHWDLOV DUH RPLWWHG IRU WKH VDNH RI
EUHYLW\￿
3URRI RI 7KHRUHP ￿￿ )L[ D VHW 9 VDWLVI\LQJ WKH K\SRWKHVLV RI WKH 7KHRUHP￿ 1RZ n[ Ye ￿9￿: H
PXVW VKRZ WKDW Ye ￿ (&￿p￿ IRU DQ\ VHTXHQWLDO SURWRFRO & ZLWK + t $L￿ :LWKRXW ORVV RI JHQHUDOLW\￿
ZH FRQVLGHU WKH VHTXHQWLDO SURWRFRO ZLWK WKH QDWXUDO RUGHU￿ SOD\HU ￿ VSHDNV nUVW￿ SOD\HU ￿ VSHDNV
VHFRQG￿ DQG VR IRUWK￿
/HW Ie EH DQ 63( RI WKH IXOO PHPRU\ JDPH WKDW VXVWDLQV Ye DV YHFWRU RI ORQJ￿UXQ SD\RmV￿ 8VLQJ
/HPPD $￿￿ ZH FDQ DVVXPH ZLWKRXW ORVV RI JHQHUDOLW\ WKDW Ie KDV WKH SURSHUWLHV GHVFULEHG LQ ￿$￿￿￿￿
DQG ￿$￿￿￿￿￿ DQG WKDW DOO LWV FRQWLQXDWLRQ SD\RmV OLH LQ 9￿
:H QRZ FRQVWUXFW WKH SDLU ￿Je￿x e￿ WKDW VXVWDLQV WKH DUELWUDU\ SD\Rm YHFWRU Ye ￿9DV D 3%(￿
/RRVHO\ VSHDNLQJ RXU FRQVWUXFWLRQ RI ￿Je￿x e￿ UXQV DORQJ WKH IROORZLQJ OLQHV￿ 2QO\ WKH PHVVDJHV RI
SOD\HUV ￿ DQG ￿ DUH HYHU WDNHQ LQWR DFFRXQW￿ 3OD\HU ￿ LV DVNHG WR UHSRUW WKH KLVWRU\ RI SOD\￿ WKHQ
SOD\HU ￿ LV DVNHG WR ?FRQnUP￿ ￿￿V UHSRUW￿ ,I SOD\HU ￿ UHSRUWV WKH WUXWK￿ WKHQ SOD\HU ￿ FRQnUPV ￿￿V
UHSRUW DQG SOD\ XQIROGV DFFRUGLQJ WR Ie￿ ,I￿ RQ WKH RWKHU KDQG ￿ HYHU LVVXHV D IDOVH UHSRUW￿ WKHQ
SOD\HU ￿ GRHV QRW FRQnUP DQG UHSRUWV ￿￿V GHYLDWLRQ IURP WKH WUXWK￿ ,Q WKLV FDVH WKH FRQWLQXDWLRQ RI
SOD\ XQIROGV DV LI SOD\HU ￿ KDG EHKDYLRUDOO\ GHYLDWHG IURP Ie￿ XVLQJ WKH SXQLVKPHQWV SUHVFULEHG E\
Ie￿ 6LQFH IRU SOD\HU ￿￿V GHYLDWLRQV Ie SXQLVKHV ￿ LQ D ZD\ WKDW OHDYHV ￿ LQGLmHUHQW￿ SOD\HU ￿ DOZD\V
KDV WKH FRUUHFW LQFHQWLYHV WR UHSRUW ￿￿V GHYLDWLRQ IURP WUXWKIXO UHSRUWLQJ￿ *LYHQ WKH SXQLVKPHQW IRU
EHKDYLRUDO GHYLDWLRQV EXLOW LQWR Ie￿ ￿ QRZ DOVR KDV WKH FRUUHFW LQFHQWLYHV WR DOZD\V UHSRUW WKH WUXH
KLVWRU\ RI SOD\￿
5HFDOO WKDW ZH VHW P￿b￿￿   K￿   ￿￿ 7R VHW WKH V\VWHP LQ PRWLRQ￿ OHW Je￿K￿￿ I eM K ￿￿ 7KH UHVW
RI WKH HTXLOLEULXP LV FRQVWUXFWHG UHFXUVLYHO\ IRUZDUG LQ WKH IROORZLQJ ZD\￿ ,Q HYHU\ SHULRG W w ￿￿
SOD\HU ￿ UHSRUWV WKH WUXWK LQ WKH VHQVH WKDW xe
￿  ￿ K W b ￿ ￿}￿ ZKHUH KWb￿ LV WKH KLVWRU\ UHSRUWHG E\
SOD\HU ￿ LQ SHULRG W b ￿ DQG } LV WKH WUXH PL[HG SURnOH WKDW ZDV SOD\HG E\ WKH FXUUHQW FRKRUW￿
,Q HYHU\ SHULRG W w ￿￿ SOD\HU ￿￿V GHSHQGV RQ WKH YHUDFLW\ RI WKH UHSRUW RI SOD\HU ￿ LQ WKH IROORZLQJ
ZD\￿ ,I SOD\HU ￿￿V UHSRUW LV WUXWKIXO ￿DV GHnQHG DERYH￿ WKHQ SOD\HU ￿ LVVXHV DQ LGHQWLFDO UHSRUW ￿KWb￿￿}￿
ZKHUH KWb￿ LV WKH KLVWRU\ UHSRUWHG E\ SOD\HU ￿ LQ SHULRG W b ￿￿ K ￿LI W  ￿￿ DQG } LV WKH WUXH PL[HG
SURnOH WKDW ZDV SOD\HG E\ WKH FXUUHQW FRKRUW￿ ,I RQ WKH RWKHU KDQG SOD\HU ￿￿V UHSRUW LV QRW WUXWKIXO￿
SOD\HU ￿ LVVXHV D UHSRUW ￿KWb￿￿}￿￿ ZKHUH KWb￿ LV WKH KLVWRU\ UHSRUWHG E\ SOD\HU ￿ DW Wb￿￿ DQG }￿ LV D
PL[HG DFWLRQ SURnOH WKDW LV GLmHUHQW IURP WKDW UHSRUWHG E\ SOD\HU ￿￿ DQG WKDW UHFRUGV D EHKDYLRUDO
GHYLDWLRQ E\ SOD\HU ￿ RQO\ LQ SHULRG W￿ ,Q RWKHU ZRUGV￿ }￿
￿ ￿  Ie
￿MKWb￿ DQG }￿
L  Ie
L MKWb￿ IRU HYHU\
L  ￿ ￿￿￿￿￿Q￿ 1RWLFH WKDW WKHVH WZR FRQGLWLRQV FDQ FOHDUO\ DOZD\V EH VDWLVnHG VLPXOWDQHRXVO\￿
7KH UHSRUWV RI DOO SOD\HUV L ZLWK L w ￿￿ L IQw￿￿ DUH LJQRUHG￿ 7KHUHIRUH ZH VLPSO\ VHW WKHP
HTXDO WR D n[HG PHVVDJH PL UHJDUGOHVV RI WKH KLVWRU\ RI SOD\￿
7KH Je FRPSRQHQW RI WKH HTXLOLEULXP LV HDV\ WR GHVFULEH￿ ,Q SHULRG W￿ LI WKH UHSRUWV RI SOD\HUV ￿
DQG ￿ DUH WKH VDPH￿ WKHQ DOO SOD\HUV EHKDYH DFFRUGLQJ WR Ie￿ FRQGLWLRQDO RQ WKH UHSRUWHG ￿KWb￿￿}￿￿
,I￿ RQ WKH RWKHU KDQG￿ WKH UHSRUWV RI SOD\HUV ￿ DQG ￿ GLmHU￿ WKHQ DOO SOD\HUV EHKDYH DFFRUGLQJ WR Ie
FRQGLWLRQDO RQ A KW  ￿ A K W b ￿￿A } ￿ GHnQHG DV IROORZV￿ :H VHW A KWb￿ HTXDO WR WKH W b ￿ KLVWRU\ UHSRUWHG E\
SOD\HU ￿￿ 0RUHRYHU￿ ZH VHW A }￿ _ WKH nUVW FRPSRQHQW RI A } _ HTXDO WR WKH UHSRUW RI SOD\HU ￿￿ DQG DOO
RWKHU FRPSRQHQWV ￿A }￿￿￿￿￿￿A } Q￿ HTXDO WR WKH UHSRUW RI SOD\HU ￿￿
&OHDUO\ WKH SURSRVHG HTXLOLEULXP \LHOGV D YHFWRU RI ORQJ￿UXQ SD\RmV Ye DV UHTXLUHG￿ 2I FRXUVH￿
LW UHPDLQV WR VKRZ WKDW Ie LV LQGHHG D 3%( RI WKH UHSHDWHG JDPH ZLWK GHFHQWUDOL]HG FRPPXQLFDWLRQ’\QDVWLF 5HSHDWHG *DPHV 
SURWRFRO &￿ :H QHHG WR YHULI\ WKDW QR SOD\HU HYHU KDV DQ LQFHQWLYH WR XQLODWHUDOO\ GHYLDWH LQ DQ\
SHULRG￿ HLWKHU DW WKH FRPPXQLFDWLRQ VWDJH RU DW WKH EHKDYLRU VWDJH￿
$OO SOD\HUV L w ￿ ￿LI DQ\￿ FOHDUO\ KDYH QR LQFHQWLYH WR GHYLDWH LQ DQ\ SHULRG￿ 7KHLU PHVVDJHV
DUH LJQRUHG￿ DQG KHQFH WKH\ FDQQRW JDLQ E\ GHYLDWLQJ DW WKH FRPPXQLFDWLRQ VWDJH￿ $W WKH EHKDYLRU
VWDJH￿ VLQFH Ie LV DQ 63( RI WKH IXOO PHPRU\ JDPH￿ DQG KLVWRULHV DUH UHSRUWHG WUXWKIXOO\￿ QR LQGLYLGXDO
GHYLDWLRQ FDQ EH SURnWDEOH￿
&RQVLGHU QRZ SOD\HU ￿￿ DW WKH UHSRUWLQJ VWDJH DIWHU VRPH KLVWRU\ KWb￿ KDV EHHQ UHSRUWHG E\
SOD\HU ￿ RI WKH SUHYLRXV FRKRUW￿ DQG WKH PL[HG SURnOH } KDV WDNHQ SODFH LQ WKH FXUUHQW SHULRG￿ ,I
KH UHSRUWV WKH WUXWK ￿KWb￿￿}￿ DV UHTXLUHG￿ KH UHFHLYHV D FRQWLQXDWLRQ SD\Rm RI FRUUHVSRQGLQJ WR Ie￿
FRQGLWLRQDO RQ ￿KWb￿￿}￿￿ ,I RQ WKH RWKHU KDQG KH UHSRUWV DQ\WKLQJ HOVH￿ KH UHFHLYHV D SD\Rm RI YL￿
6LQFH DOO FRQWLQXDWLRQ SD\RmV RI Ie OLH LQ 9￿ WKLV FDQQRW EH D SURnWDEOH GHYLDWLRQ E\ SOD\HU ￿￿ 2I
FRXUVH￿ DW WKH EHKDYLRU VWDJH SOD\HU ￿ KDV QR LQFHQWLYH WR GHYLDWH VLPSO\ EHFDXVH Ie LV DQ 63( RI
WKH IXOO PHPRU\ JDPH DQG KLVWRULHV DUH UHSRUWHG WUXWKIXOO\￿
/DVWO\￿ FRQVLGHU SOD\HU ￿ DW WKH UHSRUWLQJ VWDJH DIWHU VRPH KLVWRU\ KWb￿ KDV EHHQ UHSRUWHG E\
SOD\HU ￿ RI WKH SUHYLRXV FRKRUW￿ WKH PL[HG SURnOH } KDV WDNHQ SODFH LQ WKH FXUUHQW SHULRG￿ DQG SOD\HU
￿ KDV UHSRUWHG VRPH ￿SRVVLEO\ IDOVH￿ ￿a KWb￿￿ a }￿￿ &OHDUO\￿ XVLQJ ￿$￿￿￿￿ DQG ￿$￿￿￿￿ DQG EHFDXVH RI WKH
ZD\ ZH KDYH GHnQHG A } DERYH￿ WKH FRQWLQXDWLRQ SD\Rm RI SOD\HU ￿ LV WKH VDPH UHJDUGOHVV RI KLV UHSRUW￿
+HQFH KH FDQQRW SURnWDEO\ GHYLDWH DW WKLV VWDJH￿ $JDLQ￿ DW WKH EHKDYLRU VWDJH SOD\HU ￿ KDV QR
LQFHQWLYH WR GHYLDWH VLPSO\ EHFDXVH Ie LV DQ 63( RI WKH IXOO PHPRU\ JDPH DQG KLVWRULHV DUH UHSRUWHG
WUXWKIXOO\￿ 7KLV LV FOHDUO\ HQRXJK WR FRQFOXGH WKH SURRI￿
3URRI RI 7KHRUHP ￿￿ 3XUHO\ IRU WKH VDNH RI H[SRVLWLRQ￿ LW LV FRQYHQLHQW WR VXEGLYLGH WKH
FRPPXQLFDWLRQ SKDVHV RI WKH G\QDVWLF UHSHDWHG JDPH LQWR Q VWDJHV￿ 6WDJH L EHJLQV DIWHU WKH WXSOH
￿P￿}￿DLb￿￿ LV REVHUYDEOH WR DOO LQGLYLGXDOV DQG LW LV L￿V WXUQ WR SLFN D PHVVDJH DFWLRQ DL￿
&RQVLGHU DQ 3%( ￿Je￿x e￿ RI WKH G\QDVWLF UHSHDWHG JDPH ZLWK VHTXHQWLDO GHFHQWUDOL]HG FRP￿
PXQLFDWLRQ SURWRFRO &￿ DQG DVVXPH WKDW ￿Je￿x e￿ LV UREXVW WR OH[LFRJUDSKLF FRPSOH[LW\ FRVWV RI
FRPPXQLFDWLRQ￿
1RZ FRQVLGHU DQ\ VXEJDPH WKDW EHJLQV ZLWK VWDJH Q RI D FRPPXQLFDWLRQ SKDVH￿ $VVXPH WKDW WKH
WXSOH ￿P￿}￿DQb￿￿ LV WKH YDOXH RI WKH FRQGLWLRQLQJ YDULDEOHV IRU LQGLYLGXDO Q￿ /HW 9Q￿P￿}￿DQb￿￿D Q￿
EH LQGLYLGXDO Q￿V FRQWLQXDWLRQ SD\Rm LQ WKLV VXEJDPH￿ 6LQFH FRQWLQXDWLRQ EHKDYLRU FDQ RQO\ GHSHQG














1RZ VXSSRVH￿ E\ ZD\ RI FRQWUDGLFWLRQ￿ WKDW Q￿V FRPPXQLFDWLRQ VWUDWHJ\ xe
Q LQ WKLV 3%( LV VXFK
WKDW
￿P￿ P￿￿} ￿} ￿￿D Q b ￿ VXFK WKDW xe
Q￿P￿}￿DQb￿￿ ￿   xe
Q￿P￿￿}￿￿D Qb￿￿￿ $ ￿ ￿ ￿ ￿
7KHQ￿ XVLQJ ￿$￿￿￿￿ LW LV FOHDU WKDW ZH FRXOG nQG D VWUDWHJ\ xQ ￿   xe
Q VXFK WKDW x￿P￿}￿DQb￿￿ 
x ￿ P ￿ ￿}￿￿D Qb￿￿ DQG
9Q￿Je￿x eMP￿}￿DQb￿￿x￿P￿}￿DQb￿￿￿   9Q￿Je￿x eMP ￿￿}￿￿D Qb￿￿x￿P ￿￿}￿￿D Qb￿￿￿ ￿$￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
DQG 3￿xe￿ ￿3 ￿ x ￿￿ 7KHUHIRUH￿ XVLQJ ’HnQLWLRQV ￿ DQG ￿ ZH FRQFOXGH WKDW VLQFH ￿Je￿x e￿L VU R E X V WW R
OH[LFRJUDSKLF FRPSOH[LW\ FRVWV RI FRPPXQLFDWLRQ ZH PXVW KDYH WKDW
xe
Q￿P￿}￿DQb￿￿ x e
Q ￿ P ￿ ￿}￿￿D Qb￿￿ ￿P￿ P￿￿} ￿} ￿￿D Q b ￿ ￿$￿￿￿￿
2QFH LW LV FOHDU WKDW xe
Q PXVW VDWLVI\ ￿$￿￿￿￿￿ ZH FDQ PRYH EDFNZDUGV WR VWDJH Q b ￿ RI WKH
FRPPXQLFDWLRQ SKDVH￿ %\ D VLPSOH EDFNZDUGV LQGXFWLRQ DUJXPHQW LW LV WKHQ LPPHGLDWHO\ DSSDUHQW












L b ￿ ￿$￿￿￿￿
8VLQJ ￿$￿￿￿￿ DQG ￿$￿￿￿￿ ZH FDQ QRZ GHnQH WKH VHTXHQFH RI PHVVDJH DFWLRQV WKDW HYHU\ LQGLYLGXDO
LQ HYHU\ FRKRUW ￿H[FHSW SRVVLEO\ WKH nUVW RQH￿ ZLOO WDNH￿ 5HFXUVLYHO\ IRUZDUG IURP LQGLYLGXDO ￿ ZH
VHW
De
￿   xe
L￿P￿}￿￿￿ ￿P￿ } ￿$￿￿￿￿
DQG ￿OHWWLQJ DLb￿e  ￿ D e
￿￿￿￿￿￿D e
Lb￿￿￿ IRU L  ￿ ￿￿￿￿￿Q￿
D e
L   x e
L￿P￿}￿DLb￿e￿ ￿P￿ } ￿$￿￿￿￿
/DVWO\￿ ZH OHW Pe  ￿ D e
￿￿￿￿￿￿D e
Q￿￿ 7KLV LV WKH PHVVDJH WKDW HYHU\ FRKRUW ZLOO UHFHLYH LQ DQ\ VXEJDPH
RI WKH 3%( ￿Je￿x e￿￿ H[FHSW RI FRXUVH IRU WKH nUVW FRKRUW WKDW ZLOO￿ E\ DVVXPSWLRQ￿ UHFHLYH D PHVVDJH
P   ￿￿
,W QRZ IROORZV IURP ￿$￿￿￿￿ DQG ￿$￿￿￿￿ WKDW WKH FRQWLQXDWLRQ SD\Rm WR LQGLYLGXDO L DIWHU DQ\
PHVVDJH P KDV EHHQ UHFHLYHG IURP WKH SUHYLRXV FRKRUW FDQ EH ZULWWHQ DV D IXQFWLRQ RI KLV FKRLFH }L
DV
￿￿ b p￿8L￿}L￿Je
bL￿P￿￿ ￿ p9L￿Je￿x eMP e￿￿ $ ￿ ￿ ￿ ￿
6LQFH DOO FRKRUWV￿ H[FHSW IRU WKH nUVW RQH￿ UHFHLYH PHVVDJH Pe IURP WKH SUHYLRXV FRKRUW￿ WKH
VWDWHPHQW RI WKH WKHRUHP QRZ IROORZV LPPHGLDWHO\ IURP ￿$￿￿￿￿￿ 7KH UHVW RI WKH GHWDLOV DUH RPLWWHG￿
3URRI RI 7KHRUHP ￿￿ )L[ p￿ 6XSSRVH￿ E\ FRQWUDGLFWLRQ￿ WKDW Ye ￿( &￿ p ￿ ZKLOH Ye   ￿( 5 ￿ p ￿￿
6LQFH Ye   ￿( 5￿ p ￿ WKHQ IRU DOO Ie WKDW VXVWDLQ Ye LQ WKH IXOO PHPRU\ UHSHDWHG JDPH￿ WKHUH H[LVWV VRPH
SDLU RI KLVWRULHV￿ K￿￿K ￿￿￿ VXFK WKDW
Y
￿ s 9 ￿I
eM K




1RZ OHW ￿Je￿x e￿ VXVWDLQ Ye XQGHU SURWRFRO & ZLWK XQDQLPRXV FRQVSLUDF\ WR FRYHUXS￿ &OHDUO\￿
VLQFH ￿$￿￿￿￿ PXVW KROG IRU HYHU\ 63( RI WKH IXOO PHPRU\ JDPH WKDW VXVWDLQV Ye￿ ZH PXVW KDYH WKDW
IRU VRPH SDLU ￿P￿￿}￿￿ DQG ￿P￿￿￿}￿￿￿￿ FRUUHVSRQGLQJ WR K￿ DQG K￿￿ UHVSHFWLYHO\￿ WKH IROORZLQJ KROGV
Y￿   9 ￿Je￿x eMP ￿￿}￿￿ !! 9 ￿Je￿x eMP ￿￿￿}￿￿￿ Y ￿￿ ￿$￿￿￿￿’\QDVWLF 5HSHDWHG *DPHV 
7R GHULYH WKH FRQWUDGLFWLRQ￿ VXSSRVH QRZ WKDW ￿P￿￿￿}￿￿￿ KDV LQ IDFW RFFXUUHG￿ :H SURFHHG
WR VKRZ WKDW Y￿￿ FDQQRW EH WKH HTXLOLEULXP FRQWLQXDWLRQ RI WKH FRPPXQLFDWLRQ SKDVH￿ 7R YHULI\
WKLV￿ ZH SURFHHG E\ LQGXFWLRQ￿ &RQVLGHU WKH LQFHQWLYHV RI SOD\HU Q￿ ZKHQ DOO RWKHUV KDYH UHSRUWHG
D￿
L  ￿ P ￿￿}￿￿￿ ￿L￿  Q￿ 7KDW LV￿ DOO RWKHUV KDYH ￿IDOVHO\￿ UHSRUWHG SULRU SDWK ￿P￿￿}￿￿￿ $FFRUGLQJ WR
WKH SURWRFRO IRU XQDQLPRXV FRQVSLUDF\ WR FRYHUXS￿ LI Q DOVR UHSRUWV D￿
Q  ￿ P ￿￿}￿￿ WKHQ Y￿ LV DWWDLQHG￿
+RZHYHU￿ LI SOD\HU Q YHWRHV Y￿ E\ UHSRUWLQJ DQ\ RWKHU DQ￿ WKHQ WKH WUXH KLVWRU\ ￿P￿￿￿}￿￿￿ LV UHYHDOHG￿
DQG VR FRQWLQXDWLRQ Y￿￿ RFFXUV￿ %XW WKHQ ￿$￿￿￿￿ LPPHGLDWHO\ LPSOLHV WKDW Q￿V EHVW UHVSRQVH LV WR LQ
IDFW UHSRUW D￿
Q￿
3URFHHGLQJ E\ LQGXFWLRQ￿ XVLQJ WKH VDPH DUJXPHQW DV IRU SOD\HU Q￿ LW LV QRZ HDV\ WR VKRZ WKDW
HYHU\ SOD\HU L￿V ￿L!￿￿ EHVW UHVSRQVH WR DOO SUHFHGLQJ SOD\HUV M  ￿ ￿￿￿￿￿Lb￿ KDYLQJ FKRVHQ FKRVHQ
D￿
M LV LQ IDFW WR UHSRUW D￿
L￿ )LQDOO\￿ FRQVLGHU WKH FKRLFH RI SOD\HU ￿￿ &OHDUO\￿ LI KH UHSRUWV D￿
￿ ￿JLYHQ WKH
EHVW UHVSRQVHV RI DOO RWKHU SOD\HUV￿ KH DFKLHYHV D SD\Rm RI Y￿
￿ ZKLOH LI KH UHSRUWV D￿￿
￿ KH JHWV D SD\Rm
RI Y￿￿
￿￿ +HQFH￿ XVLQJ ￿$￿￿￿￿ DJDLQ￿ UHSRUWLQJ D￿￿
￿ FDQQRW EH SOD\HU ￿￿V HTXLOLEULXP EHKDYLRU LQ WKH
UHSRUWLQJ VXEJDPH￿ 0RUHRYHU￿ JLYHQ WKH HTXLOLEULXP VWUDWHJLHV RI WKH RWKHU SOD\HUV LQ WKH UHSRUWLQJ
VXEJDPH￿ LW LV FOHDU WKDW SOD\HU ￿ ￿E\ FKRRVLQJ D￿
￿￿ FDQ DFKLHYH D FRQWLQXDWLRQ SD\Rm RI Y￿
￿￿ +HQFH￿ Y￿￿
FDQQRW EH D FRQWLQXDWLRQ HTXLOLEULXP SD\Rm YHFWRU RI WKH UHSRUWLQJ VXEJDPH￿ DV LV LQ IDFW UHTXLUHG￿
7KLV FRQWUDGLFWLRQ LV FOHDUO\ HQRXJK WR HVWDEOLVK WKH UHVXOW￿
5HIHUHQFHV
$EUHX ' ' 3HDUFH DQG ( 6WDFFKHWWL  ?2SWLPDO &DUWHO (TXLOLEULXP
ZLWK ,PSHUIHFW 0RQLWRULQJ -RXUQDO RI (FRQRPLF 7KHRU\  ^
 ?7RZDUG D 7KHRU\ RI 'LVFRXQWHG 5HSHDWHG *DPHV ZLWK ,PSHUIHFW
0RQLWRULQJ (FRQRPHWULFD  ^
$EUHX ' ' 3HDUFH DQG ( 6WDFFKHWWL  ?5HQHJRWLDWLRQ DQG 6\PPHWU\
LQ 5HSHDWHG *DPHV -RXUQDO RI (FRQRPLF 7KHRU\  ^
$EUHX ' DQG $ 5XELQVWHLQ  ?7KH 6WUXFWXUH RI 1DVK (TXLOLEULXP LQ
5HSHDWHG *DPHV ZLWK )LQLWH $XWRPDWD (FRQRPHWULFD  ^
$XPDQQ 5 - DQG 6 6RULQ  ?&RRSHUDWLRQ DQG %RXQGHG 5HFDOO *DPHV
DQG (FRQRPLF %HKDYLRU  ^
%DOLJD 6 / &RUFKRQ DQG 7 6MRVWURP  ?7KH 7KHRU\ RI ,PSOHPHQWDWLRQ
:KHQ WKH 3ODQQHU LV D 3OD\HU -RXUQDO RI (FRQRPLF 7KHRU\  ^
%HQ3RUDWK ( DQG 0 .DKQHPDQ  ?&RPPXQLFDWLRQ LQ 5HSHDWHG *DPHV
ZLWK 3ULYDWH 0RQLWRULQJ -RXUQDO RI (FRQRPLF 7KHRU\  ^
%HQRLW -3 DQG 9 .ULVKQD  ?5HQHJRWLDWLRQ LQ )LQLWHO\ 5HSHDWHG
*DPHV (FRQRPHWULFD  ^
&KDWWHUMHH . DQG + 6DERXULDQ  ?0XOWLSHUVRQ %DUJDLQLQJ DQG 6WUDWHJLF
&RPSOH[LW\ (FRQRPHWULFD  ^’\QDVWLF 5HSHDWHG *DPHV 
&RPSWH 2  ?&RPPXQLFDWLRQ LQ 5HSHDWHG *DPHV ZLWK ,PSHUIHFW 3ULYDWH
0RQLWRULQJ (FRQRPHWULFD  ^
&UDZIRUG 9 DQG - 6REHO  ?6WUDWHJLF ,QIRUPDWLRQ 7UDQVPLVVLRQ (FRQR
PHWULFD  ^
(O\ - & DQG - 9DOLPDNL  ?$ 5REXVW )RON 7KHRUHP IRU WKH 3ULVRQHU
V
'LOHPPD -RXUQDO RI (FRQRPLF 7KHRU\ IRUWKFRPLQJ
)DUUHOO - 9 DQG ( 6 0DVNLQ  ?5HQHJRWLDWLRQ LQ 5HSHDWHG *DPHV
*DPHV DQG (FRQRPLF %HKDYLRU  ^
)XGHQEHUJ ' ' . /HYLQH DQG ( 0DVNLQ  ?7KH )RON 7KHRUHP ZLWK
,PSHUIHFW 3XEOLF ,QIRUPDWLRQ (FRQRPHWULFD  ^
)XGHQEHUJ ' DQG ( 6 0DVNLQ  ?7KH )RON 7KHRUHP LQ 5HSHDWHG *DPHV
ZLWK 'LVFRXQWLQJ RU ZLWK ,QFRPSOHWH ,QIRUPDWLRQ (FRQRPHWULFD  ^
*UHHQ ( DQG 5 3RUWHU  ?1RQFRRSHUDWLYH &ROOXVLRQ XQGHU ,PSHUIHFW 3ULFH
,QIRUPDWLRQ (FRQRPHWULFD  ^
-DFNVRQ 0  ?$ &UDVK &RXUVH LQ ,PSOHPHQWDWLRQ 7KHRU\ +66  &DO
WHFK
.DQGRUL 0 DQG + 0DWVXVKLPD  ?3ULYDWH 2EVHUYDWLRQ &RPPXQLFDWLRQ
DQG &ROOXVLRQ (FRQRPHWULFD  ^
.RED\DVKL +  ?)RON 7KHRUHP IRU ,QnQLWHO\ 5HSHDWHG *DPHV 3OD\HG E\ 2U
JDQL]DWLRQV ZLWK 6KRUW/LYHG 0HPEHUV .REH 8QLYHUVLW\ PLPHR
.ULVKQD 9 DQG - 0RUJDQ  ?0XOWLSOH 6HQGHUV LQ D &KHDS 7DON 0RGHO
3HQQV\OYDQLD 6WDWH 8QLYHUVLW\ PLPHR
/DJXQRII 5 DQG $ 0DWVXL  ?$V\QFKURQRXV &KRLFH LQ 5HSHDWHG &RRUGL
QDWLRQ *DPHV (FRQRPHWULFD  ^
/DJXQRII 5 DQG $ 0DWVXL  ?2UJDQL]DWLRQV DQG 2YHUODSSLQJ *HQHUDWLRQV
*DPHV 0HPRU\ &RPPXQLFDWLRQ DQG $OWUXLVP *HRUJHWRZQ 8QLYHUVLW\ PLPHR
0DLODWK * DQG 6 0RUULV  ?2Q WKH 7KHRU\ RI 5HSHDWHG *DPHV ZLWK
3ULYDWH 0RQLWRULQJ 1RWHV RQ D &RRUGLQDWLRQ 3HUVSHFWLYH 8QLYHUVLW\ RI 3HQQV\O
YDQLD PLPHR
0DVNLQ ( 6  ?1DVK (TXLOLEULXP DQG :HOIDUH 2SWLPDOLW\ 5HYLHZ RI (FR
QRPLF 6WXGLHV  ^’\QDVWLF 5HSHDWHG *DPHV 
3HQQHEDNHU - ' 3DH] DQG % 5LPH 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